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The term "D eep-seated  M alignant Growths" i s  u sed  t o  in c lu d e  
th o s e  tumours which by  r e a so n  o f  t h e ir  d is ta n c e  below  th e  s k in ,  a r e  
p r a c t i c a l ly  immune from th e  e f f e c t s  o f  s u r fa c e  ir r a d ia t io n  and in a c c e s s ib le  
fra n  th e  p o in t  o f  v iew  o f  i n t e r s t i t i a l  ir r a d ia t io n .
A t l e a s t  one gramme o f  Radium i s  req u ired  s in c e  th e  employment o f  
sm a ller  q u a n t it ie s  would prove uneconom ical on account o f  th e  abnorm ally  
lon g  tim e fa c t o r  in v o lv e d .
As R esid en t M edical O ff ic e r  in  th e  Radium Department o f  a  London 
tea c h in g  h o s p i t a l ,  I  have fo r  th e  p a s t  e ig h te e n  months been a c t i v e ly  engaged  
in  th e  a p p lic a t io n  o f  t h i s  method o f  treatm ent w ith  a  2-gramme Radium Bcrnb.
I  now propose to  in v e s t ig a t e  th e  p o s i t io n  and u s e fu ln e s s  o f  Radium D ista n ce  
Therapy in  our p resen t day armamentarium a g a in s t  Cancer.
W hile a  g r ea t d e a l o f  in v e s t ig a t io n  has been c a r r ie d  out on o th e r  
forms o f  Radium treatm ent and much w r it te n  on the s u b je c t ,  th e  q u e s t io n  o f  
D ista n ce  Therapy seems to  have been n e g le c te d  up to  th e  p r e se n t, and 
r e l a t i v e l y  few  workers have p u b lish ed  t h e ir  r e s u l t s .  In  consequence, th e  
u se  o f  th e  trea tm en t, i t s  l im it a t io n s  and i t s  tech n iq u e , a r e  not w id e ly  
a p p r e c ia te d , and I  th e r e fo r e  f e e l  th a t  a  su rvey  o f  about s i x t y  c a s e s  o f  
M alignant D isea se  tr e a te d  by t h i s  means under my ca re  would prove o f  some 
v a lu e . i-i-.1..! •
The scope o f  D ista n ce  R a d ia tio n  has been hampered and u n fo r tu n a te ly  
must remain s o , on account o f  the la r g e  q u a n tity  o f  the elem ent req u ired , 
and i t s  h igh  c o s t .
T his i s  indeed  a  p i t y  from th e  p o in t  o f  v iew  o f  the op erator  a s  w e l l  
a s  th e  p a t ie n t .  The form er has in  th e  Radium Bcmb a  means o f  a tta c k in g
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-tumours which, ax e  to o  d e e p -se a te d  t o  r e c e iv e  adequate r a d ia t io n  from  
p la q u e s , w h ile  a t  th e  same tim e h i s  source o f  a c t i v i t y  can be w e l l  screened  
and i s  l e s s  dangerous to  h im se lf  and h i s  a s s i s t a n t s ,  i n  th a t th e  elem ent 
does n o t r e q u ire  h an d lin g  a t  c lo s e  range. T h is i s  s u r e ly  a  n o ta b le  s te p  
i n  advancement in  v iew  o f  th e  d is a s tr o u s  r e s u l t s  th a t  have fo llo w e d  the  
m an ip u la tion  o f  un screen ed  Radium i n  th e  p a s t .  The p a t ie n t ,  on the o th e r  
hand, i s  spared  th e  p a in  and d isco m fo rt o f  th e  i n t e r s t i t i a l  m ethod, and the  
in con ven ien ce  o f  w earing a  probably heavy and uncom fortab le p laque fo r  many 
hours each day. These p o in ts  I  have found g r e a t ly  to  be a p p r e c ia te d  by  
th e  p a t ie n t s .
I  have a ls o  found th e  b e n e f i t  o f  b e in g  a b le  to  have p a t ie n t s  a tte n d  
th e  h o s p i t a l  f o r  an  hour per  day t o  r e c e iv e  t h e ir  trea tm en t, w hereas th o se , 
tr e a te d  by i n t e r s t i t i a l  n e e d lin g  o r  p laq u es must o f  n e c e s s i t y  be in - p a t ie n t s  
in  order to  guard a g a in s t  th e  p o s s ib le  l o s s  o f  Radium.
Innumerable fa c t o r s  must come under c o n s id e r a t io n  b e fo re  a  growth 
can be s a t i s f a c t o r i l y  and ad eq u ate ly  ir r a d ia te d . To d e a l  w ith  th e  su b je c t  
in  a l l  i t s  sp h e r e s , an e x te n s iv e  knowledge o f  Atomic B h y s ic s , P ath o logy , 
B iochem istry  and Surgery would be r e q u ire d , so an attem pt must be made to  
c o r r e la te  a s  many o f  th e s e  a s  are  n e c e ssa r y  fo r  the s a t i s f a c t o r y  a p p lic a t io n  
o f  th e  "Bomb". • :
Gamma r a d ia t io n  from a  sm a ll sou rce  would appear to  obey th e  "Inverse  
Square Law", so  th a t th e  in t e n s i t y  f a l l s  o f f  very  r a p id ly  a s  th e  so u rce  i s  
l e f t  behind. I t  f o l lo w s ,  th e r e fo r e , th a t  in  d e l iv e r in g  a  l e t h a l  dose to  a  
tumour s itu a te d  s e v e r a l  cen tim etres  below  th e  sk in  su r fa c e , the sk in
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tr a v e r se d  by  th e  rays m ust r e c e iv e  a  much la r g e r  dose than th e  tumour, 
r e s u lt in g  in  p o s s ib le  n e c r o s is  and a  "Radium Burn". This i 3  one o f  th e  
d isad van tages o f  p laque r a d ia t io n . Y/hen a  beam o f  rays o f  narrow diam eter  
i s  u se d , arxi th e  s k in  over  th e  tumour d iv id ed  in to  a  number o f  a r e a s ,  i t  i s  
p o s s ib le  t o  employ the " c r o ss - f ir e "  method o f  trea tm en t u s in g  th e  s k in  f i e l d s  
i n  r o ta t io n ,  and th ereb y  a llo w in g  a  r e fr a c to r y  p er io d  during w hich the 
s u p e r f ic ia l  t i s s u e s  are  a b le  to  r e cu p e ra te . R e su lt in g  from t h i s ,  a  la r g e r  
t o t a l  d ose  may be ap p lie d  t o  th e  growth w h ile  a t  th e  same tim e p re ser v in g  
th e  sk in  in  a r e la t iv e l y  h e a lth y  s t a t e .
These a r e  the b a s ic  p r in c ip le s  o f  D ista n ce  Therapy -  a  narrow beam 
and m u lt ip l i c i t y  o f  p o r ts  o f  en try .
The scop e  o f  th e  treatm ent h a s , o f  c o u r se , been a p p r e c ia te d , a s was 
a ls o  th e  im p o s s ib i l i t y  o f  tr e a t in g  v ery  d eep ly  s itu a te d  growths w ith  the  
r e la t iv e l y  sm a ll q u a n tity  o f  Radium a v a i la b le .  In  v iew  o f  th e se  f a c t s  
and in  an attem pt to  o b ta in  th e  maximum b e n e f i t  from the Radium, w hether  
p a l l i a t i v e  or c u r a t iv e , a  c e r ta in  degree o f  s e le c t io n  has been  e x e r c ise d  on 
th e  c a s e s  p resen ted  f o r  treatm en t.
I  in te n d  to  d is c u s s  th e  u se  o f  th e  "Bomb" in  th o se  c a se s  where some 
improvement cou ld  be exp ected , a lth ou gh  in  most in s ta n c e s  in o p era b le .
I  propose d e a lin g  w ith  th e  su b je c t  under the fo llo w in g  headings :
1 . The h is to r y  o f  the development o f  Radium D istan ce  Therapy.
2 . The P ath ology  o f  I r r a d ia t io n  and o f  th e  v a r io u s  typ es o f  tumour tr e a te d .
3 . The Technique employed in  th e  a d m in is tra tio n  o f  the treatm en t.
I+. The R e su lts  ob ta in ed .
5 . R eview  o f  R e s u lts .
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HISTORICAL SURVEY.
In  1896 w h ile  th e  C u ries were engaged in  m easuring the io n is a t io n  
produced by  Uranium and Thorium compounds, th ey  n o t ic e d  t h a t  a p a r t ic u la r  
specim en o f  p itc h b le n d e  showed a  h ig h e r  r a d io a c t iv i t y  than co u ld  be accounted  
fo r  by  i t s  co n ten t o f  Uranium. They deduced th a t  th e  specim en con ta in ed  
seme im p u rity  which was more r a d io a c t iv e  than th e  parent su b sta n ce , and 
fu r th e r  in v e s t ig a t io n  w as, i n  f a c t ,  s u c c e s s f u l  in  proving th e  e x is t e n c e  o f  
a  h ith e r to  unknown elem ent; to  t h is  th e y  gave th e  name "Radium" in  1898. (1 )
I n  1901 , B ecq u ere l, a  c o lle a g u e  o f  th e  C u r ie s , a c c id e n t a l ly  produced  
upon h i s  abdomen th e  f i r s t  recorded  Radium b u m , by c a r ry in g  a  tube  
co n ta in in g  th e  elem ent in  h i s  v e s t  p o ck et. T h is in c id e n t  le d  P ie r r e  Curie 
to  in v e s t ig a t e  th e  p h y s io lo g ic a l  p r o p e r t ie s  o f  Radium and b y  exposin g  h i s  
a m  to  th e  r a y s , he produced a s im ila r  burn w hich took  s e v e r a l  months to  h e a l .
The f i r s t  th e r a p e u tic a l u se  to  which Radium was put was th e  treatm ent
o f  Lupus and o th e r  sk in  c o n d it io n s , in  P a r is .  I t  was u sed  t e n t a t iv e ly  w ith  
*
o c c a s io n a l su c c e s s  i n  su r fa c e  grow ths, bu t n ot u n t i l  1907, when D om inici and 
h is  c o lle a g u e s  began t o  in te r p o se  f i l t e r s  o f  Lead and Aluminium betw een th e  
source and th e  sk in  -  to  absorb th e  a lp h a  and b e ta  ra y s -  was any 
d e f in i t e  p ro g ress  made. ( 2 ) ,  ( 3 ) .
I t  was about t h is  tim e th a t Wickham,in P aris.em p loyed  fo r  th e  f i r s t  
tim e th e  " c r o ss - f ir e "  p r in c ip le .  (4 )•  This i s  o f  -p a r ticu la r  in t e r e s t  to  
us in  our p resen t c o n s id e r a tio n  o f  Radium D ista n ce  Therapy, f o r  i t  i s  by 
u t i l i s i n g  t h i s  c r o s s - f i r e  p r in c ip le  th a t  we are  enab led  to  d e l iv e r  a  l e t h a l  
dose to  a d eep ly  s i t u a t e d  tumour w ith ou t a ls o  d e str o y in g  th e  sk in  tra v e r se d
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b y th e  ra y s i n  re a ch in g  th e  tumour. B a t, o f  c o u r s e , Radium bombs were 
unknown a t  t h i s  tim e.
U n t i l  about 1907 a l l  Radium therapy had c o n s is t e d  o f  su r fa c e  
a p p l ic a t io n , b ut i n  th a t  year  Abbe, i n  New York, in s e r t e d  Radium tu b es  
d i r e c t ly  in to  growths (5 )  and in  th e  fo llo w in g  year  Duane employed Radium 
em anation (Radon) i n  a  s im ila r  manner. ( 5 ) .
Tubes were l a t e r , t o  some e x te n t , rep la ced  by n e e d le s  w ith  c u t t in g  
p o in ts  and ey es  in  an attem pt to  l im i t  th e  "surgery  o f  a ccess"  req u ire d  to  
in s e r t  them. As exp er ien ce  was g a in ed  in  th e  p h y s ic s  o f  Radium, i t  became 
c le a r  th a t i n  th e  c a se  o f  a  tumour tr e a te d  by th e  i n t e r s t i t i a l  m ethod, th e  
area  im m ediately surrounding each  n e e d le  r e c e iv e d  r a d ia t io n  a t  a  much h igh er  
i n t e n s i t y  than a r e a s  more rem ote. The la ck  o f  u n ifo rm ity  o f  dosage i s  one 
o f  th e  f a u l t s  o f  t h i s  method.
The prim ary growth c o u ld , i n  many c a s e s ,  be made to  d isa p p ea r  w ith  
l o o a l  tr e a ta e n t , b u t i t  was r e a l i s e d  a s  im p o ss ib le  to  t r e a t  m u lt ip le  m etasta ses  
In  an attem pt to  a c h iev e  t h i s ,  how ever, some workers ad m in istered  Radium 
s a l t s  in t e r n a l ly .  M artland (6 )  in  the U n ited  S t a te s ,  has s in c e  made a  
stu d y  o f  th e  e f f e c t s  o f  the in te r n a l  a d m in is tra tio n  o f  Radium, and he b e l ie v e s  
th a t  s o lu b le  Radium s a l t s  are  con verted  in to  in s o lu b le  s a l t s  in  th e  b lood  
and d e p o s ite d  in  th e  s k e le to n . The p a t ie n t s  u s u a l ly  d ie  o f  a  s e v e r e  anaemia, 
due probably tb  th e  trem endously d e s tr u c t iv e  a c t io n  o f  th e  unscreened  alpha  
ra y s . As a  th e r a p e u tic  measure i t  has now been g iv en  up.
W ithin r e c e n t  years su r fa c e  a p p lic a t io n  has a ga in  been  develop ed  in  
an attem pt to  o b ta in  a  more uniform  f i e l d  o f  ir r a d ia t io n  than i s  p o s s ib le
«
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w ith  n e e d le s  i n t e r s t i t i a l l y .  E d lin g  in  1921, made p la q u es o f  D en ta l 
Compound w ith  which i t  was p o s s ib le  to  m a in ta in  a  f ix e d  Radium -  sk in  
d is ta n c e . Columbia P a s te  -  a  m ix tu re  o f  beesw ax, p a r a f f in  wax and 
saw dust -  was l a t e r  in tro d u ced  a s  th e  b a s i s ,  s in c e  i t  s e r v e s  th e  double  
purpose o f  d i f f u s in g  th e  gamma ra y s and stop p in g  th e  secondary b e ta  r a y s .
The p laque i s  moulded t o  f i t  th e  p a t ie n t  and th e  Radium -  u s u a l ly  in  
P latinum  n e e d le s  -  i s  ev en ly  d is t r ib u t e d  over th e  o u te r  su r fa c e .
Sorbo-rubber has now to  a  la r g e  e x te n t rep la ced  Columbia P h ste  a s  i t  p o s s e s s e s  
a l l  th e  q u a l i t i e s  o f  th e  l a t t e r  and has th e  advantage o f  l ig h t n e s s .
A c a r e f u l ly  made su r fa c e  a p p lic a to r  w ith  th e  Radium a c c u r a te ly  
d is tr ib u te d , p ro v id es  a  good uniform  su r fa c e  d o se , b u t th e  in t e n s i t y  o f  
r a d ia t io n  i s  in s u f f i c i e n t  to  p e n e tra te  deeper than one or two c e n tim etr es  
below  th e  s k in , th e r e fo r e  i t s  u se  i s  r e s t r ic t e d  to  su r fa c e  grow ths.
The m argin betw een th e  g en era l d e s tr u c t io n  o f  t i s s u e  and th e  s e le c t i v e  
d e s tr u c t io n  o f  m alignant c e l l s  i s  v ery  sm a ll, so i t  i s  n e c essa ry  f o r  each  
area  o f  the tumour to  r e c e iv e  eq u a l ir r a d ia t io n . I f  th e  dose i s  to o  sm all 
th e re  i s  alw ays th e  danger o f  s u r v iv a l  o f  m alignant c e l l s ,  and on th e  o th er  
hand i f  too  la r g e  a  d ose  i s  g iv e n , th e r e  i s  the danger o f  d estro y in g  h e a lth y  
t i s s u e .  In  d e a lin g  w ith  t h i s  p o in t , The Radium T ech n ica l Committee o f  th e  
Royal C o lleg e  o f  P h y s ic ia n s  and Royal C o lleg e  o f  Surgeons rep o r ted  a s  fo l lo w s ,
11--------------- w hatsoever method has been adopted , i t s  c l i n i c a l  su c c e s s  has
alw ays been p ro p o rtio n a l t o  th e  accuracy  w ith  which t h is  p h y s ic a l problem  
has been s o lv e d , and th ere  a r e  s tro n g  grounds fo r  b e l ie v in g  th a t  upon i t s  
more com plete s o lu t io n  may depend th e  whole fu tu r e  o f  Radium Therapy in  the
-  8  -
trea tm en t o f  G a n f i e f . ( 7 ):- i'“
By in c r e a s in g  th e  Radium -  s k in  d is ta n c e , a  g r e a te r  r e la t iv e  
depth d03e can be o b ta in e d , b ut th e  maximum tumour dose m ust a lw ays Be 
l im ite d  by  th e  th r e sh o ld  o f  a k in  to le r a n c e .
To g e t  h igh  r e la t iv e  depth i n t e n s i t y ,  i t  i s  n e c e ssa r y  to  employ 
o n ly  th e  hard ( s h o r t  w a v e-len g th ) gamma r a y s , s in c e  th e  s o f t  gamma ra y s  
a r e  absorbed a lm ost w h o lly  by  th e  s u p e r f ic ia l  t i s s u e s .  By em ploying  
heavy scfceenage on th e  R ad ium ,it i s  p o s s ib le  to  e lim in a te  th e se  s o f t  rays  
and a llo w  o n ly  th e  hard ra y s to  reach  th e  sk in . Too heavy screen a g e , 
how ever, i s  uneconom ical because th e r e  i s  i n s u f f i c i e n t  in t e n s i t y  l e f t  in  
th e  beam. The optimum screen age  i s  about 1 .0  m.m. o f  P latinum . ( 8 )
S e v e r a l a ttem p ts have beeh  made t o  a t t a in  a  h igh  depth i n t e n s i t y  
by u s in g  m assive Radium u n i t s  a t  a  d is ta n c e  from th e  s k in , bu t th e  work has  
alw ays been r e s t r ic t e d  by  th e  c o s t  o f  th e  la r g e  q u a n tity  o f  Radium and 
a c c esso r y  apparatus. I  b e l ie v e  such an attem pt was made in  America d uring  
th e  World War, and th e  m achine was c a l l e d  a  "bomb" b ecau se  o f  i t s  resem blance  
to  th e  bombs u sed  in  w arfare. I  can  f in d  no d e f in i t e  r eco rd  o f  t h i s  in  
th e  l i t e r a t u r e  however.
P a r is  Bomb.
Regaud in  P a r is  began in  1924 t o  experim ent w ith  la r g e  m asses o f  
Radium. H is  b e s t  r e s u l t s  were o b ta in ed  w ith  1+ grammes in  a  Lead cupola  w ith  
w a lls  6 cms. th ic k  and an in te r n a l  area  o f  150 sq . cms. To o b ta in  the  
g r e a te s t  p o s s ib le  u n ifo rm ity  o f  th e  f i e l d ,  he had th e  Radium in  80 Platinum  
tubes (each w ith  1 . 0  mm. w a lls )  arranged in  fo u r  groups o f  2 0 } one gfoup
p la c e d  a t  each corn er  o f  th e  "box. The open s id e  o f  t h e  hox was covered  
w ith  a  b lock  o f  p a r a f f in  wax so  th a t  when a p p lie d , th e  p lan e  o f  th e  Radium 
tu b es was a lw ays a t  a  d is ta n c e  o f  10 cms. from th e  p a t i e n t ' s  sk in . A lso , 
by t h i s  com bination o f  f i l t e r s  o n ly  th e  hard gamma ra y s w ere a llo w ed  to  p a ss .  
The le a d  cupola  w as, o f  c o u r se , v ery  heavy and hadl to  be counterb alanced  on 
a  frame to  perm it o f  i t s  movement. The u n i t  has b een  u sed  a lm ost e n t ir e ly  
a s  an a c c e s so r y  to  th e  l o c a l  treatm ent o f  Carcinoma o f  th e  C ervix U te r i .  (9 )  
V i l le . j u i f  Bomb.
T h is apparatus v/as d es ig n ed  by Madame Simon Laborde in  1 929 fo r  
1 gramme o f  Radium, bu t was su b seq u en tly  adapted t o  tak e  a  second gramme.
The Radium i s  p la c ed  a t  th e  c ircum ference o f  a  c e n tr a l  le a d  sp in d le  which can  
be r o ta te d  through 180° in  a  la r g e  s p h e r ic a l  le a d  b lo c k . In  one p o s i t io n  th e  
Radium i s  brought in to  such a  s i t u a t io n  th a t  i t s  ra y s emerge through a  
window c u t  i n  th e  o u ter  sphere; when the s p in d le  i s  r o ta te d , however, th e  
Radium i s  com p letely  screen ed  by le a d  in  a l l  d ir e c t io n s .  The window i s  
p rov id ed  w ith  ob tu ra tors  in  order th a t  th e  emergent beam can be made o f  
con ven ien t s i z e .  A wooden d is c  2 cms. th ic k  i s  employed to  s to p  secondary  
b e ta  r a y s , and th e  t o t a l  Radium -  sk in  d is ta n c e  i s  1 2 .5  cms. This machine 
i s  a l s o  cou n terp o ised  on a  frame and a l s o ,  l ik e  R egaud's equipm ent, i s  
r e s t r ic t e d  in  i t s  u se  to  the a c c e s so r y  treatm ent o f  Cancer o f  th e  C ervix . (1 0 )  
Radiumhenmet Bomb.
Teleradium  treatm ent was f i r s t  in trod u ced  in to  th e  Radiumhanmet 
in  Stockholm by Berven in  1921, s in c e  when v a r io u s  -units have been in  u se .
The p resen t apparatus i s  com p licated  and i s  co n stru c ted  in  th e  form o f  the
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l e t t e r  J . I t  r e a l l y  com prises two r a d ia t io n  bombs; th e  la r g e r  w ith  a
square a p ertu re  ( 7 x 7  c m s .) , and th e  sm a ller  w ith  a c ir c u la r  a p ertu re
( 5  cms. d ia m eter). The w hole i s  p iv o te d  about i t s  c e n tr a l  a x i s  so  th a t
*
e i t h e r  bomb may be brought in to  u se  a t  w i l l .  The Radium i s  mounted i n  a  
s p e c ia l ly  d e s ig n ed  h o ld e r , w h ich , by means o f  a  lo n g  key can be moved and 
lo ck ed  a l t e r n a t iv e ly  in  e i t h e r  o f  th e  two r a d ia t io n  bombs. In  b o th  c a ses  
th e  mean d is ta n c e  betw een th e  Radium and th e  fekin i s  about 6 cms. The 
com plete apparatus i s  v e r t i c a l l y  suspended from two ir o n  g ir d e r s ,  and can  
be r a is e d  o r  low ered , and r o ta te d  about a  v e r t i c a l  s h a f t .  The u n it  a t  
p r e se n t  c o n ta in s  3 grammes o f  Radium, and i s  u sed  m o stly  in  th e  treatm ent o f  
mouth and pharyngeal ca n cers . ( 1 1 )
Other Bombs.
Mayer and Cheval o f  B r u sse ls  u sed  ^gram m es o f  Radium in  a  bomb 
a t  a  Radium -  sk in  d is ta n c e  o f  1 2 cms. The m ain fe a tu r e  o f  t h e ir  apparatus
was th e  f a c t  th a t  i t  was d esign ed  t o  tr e a t  two p a t ie n t s  a t  once; one above,
and an oth er  below  th e  Radium. The p r a c t ic e  was t h e o r e t ic a l ly  econom ical, 
but proved to  be im p ra ctica b le  because o f  th e  d i f f i c u l t y  o f  making accu ra te  
adjustm ents to  b oth  p a t ie n t s .  T h is Radium was l a t e r  tra n sfe r re d  to  
W estm inster H o sp ita l. (12 )
S lu ys o f  B r u sse ls  used  ju s t  over  1 gramme o f  Radium in  a  unique  
apparatus; h i s  w orking d is ta n c e  b e in g  8  cms. The Radium was d iv id ed  up in to  
13 p o r t io n s , and one p la ced  in  each o f  13 "cannon". The advantage claim ed  
was th a t th e re  was no need t o  change th e  p o r ts  o f  en try  on th e  sk in . Each
sep a ra te  u n it  was c a r e f u l ly  a d ju sted  to  d ir e c t  i t s  beam on t o  th e  tumour.
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The tim e req u ired  to  accom p lish  t h i s ,  however, rendered  th e  apparatus  
d angerous to  th e  o p e r a to r  s in c e  he was unduly exposed  to  the r a d ia t io n . (13) 
In  Am erica, s e v e r a l  "Radium Racks" a r e  in  u s e ,  n o ta b ly  th a t  
d esig n ed  by F a i l l a  a t  th e  Memorial H o sp ita l,  New York. (1 4 )
Bomb Used in  T rea tin g  th e  Cases D escr ib ed  in  t h i s  T h e s is .
T h is bomb i s  th e  f i f t h  one to  be employed in  t h i s  h o s p ita l .  The
f i r s t  o f  th e s e ,  and I  b e l ie v e  th e  f i r s t  in  B r ita in , was co n str u c te d  in  1 929*
I t  was s im ila r  in  s p e c i f ic a t io n  to  th e  P a r is  u n i t ,  b u t co n ta in ed  o n ly  1 gramme 
o f  Radium. (1 5 )
T h is was superceded a  y ea r  l a t e r  by a  new m odel t o  in c o rp o ra te
4  grammes. One gramme was p la c ed  in  each o f  4  tubes, r a d ia l ly  opposed in  a
f l a t  c ir c u la r  le a d  b lock  w ith  a  v a r ia b le  c e n tr a l  annu lus. G oring treatm ent 
th e  tu b es  were advanced towards th e  ce n tr e  so  th a t  th e y  p r o je c te d  in to  th e  
annu lus, and when n ot in  u se  and during adjustm ent o f  th e  p a t ie n t s ,  th ey  cou ld  
be withdrawn in t o  th e  le a d . Two p a t ie n t s  cou ld  be tr e a te d  a t  once by t h i s  
m achine; two m ovable s t r e tc h e r s  b e in g  p rov id ed , one above and one below  the  
bomb. (1 6 )
T h is d e s ig n  was. improved upon. The Radium was d iv id ed  up in to  
20 u n i t s ,  and v/ithdrawal in to  th e  le a d  e f f e c te d  by means o f  a  Bowden w ire  so  
th a t th e  o p era tor  had no need t o  approach th e  a c tu a l bomb. Improvements were 
a ls o  made in  th e  treatm ent s tr e tc h e r s  in  th e  hope o f  g a in in g  g r e a te r  accuracy  
in  th e  a p p o s it io n  o f  bomb and p a t ie n t s .  Each s tr e tc h e r  was supported  by a  
beam fran  a  c e n tr a l  p i l l a r ,  and was made a d ju s ta b le  f o r  h e ig h t  and la t e r a l  
t i l t .  These movements were n e cessa ry  s in c e  th e  banb was s ta t io n a r y  and cou ld
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o n ly  be r o ta te d  round a  h o r iz o n ta l  a x i s .
The fo u r th  m odel co n ta in ed  o n ly  1 gramme, and was much sm a ller  and 
l ig h t e r .  I t  was pear-shap ed  and was p rov id ed  w ith  a s in g le  a p ertu re  -  no 
fu r th e r  attem pt was made to  t r e a t  two p a t ie n t s  s im u lta n eo u sly . The cupola  
was mounted on a  w h eeled  stan d  and cou n ter-b a lan ced  on beams w ith  le a d  w e ig h ts , 
so  th a t  i t  cou ld  e a s i l y  be p la c e d , and would rem ain in  any p o s i t io n .  A ll  
adjustm ents were made from the d is ta n t  end o f  th e  su p p ortin g  beam -  5 f e e t
from th e  sou rce  o f  a c t i v i t y .  By t h i s  t im e , th e  advantages o f  a  narrow beam 
o f  rays were r e c o g n ise d , and in s te a d  o f  p rov id in g  a  v a r ia b le  f i e l d  a s  in  
p rev io u s bombs, th e  f i e l d  was f ix e d  and sm a ll, but th e  d is ta n c e  from the  
Radium to  th e  mouth o f  the bomb co u ld  be a lte r e d .
T h is was th e  f i r s t  attem pt t o  "apply th e  bomb to  th e  p a tie n t"  r a th er  
than "apply the p a t ie n t  to  th e  bomb" a s  had been the custom ■previously. There 
were s t i l l  two g r ea t f a u l t s  however:
(a )  The tim e taken  in  th e  a p p lic a t io n  was to o  g rea t f o r  th e  s a f e t y  o f  th e  
op erator .
(b ) A llow ances fo r  th e  com fort and movements o f  th e  p a t ie n t  during treatm ent 
made s t r i c t  accuracy  o f  o r ie n ta t io n  and d is ta n c e  im p o ss ib le .
When a second gramme o f  Radium became a v a i la b le  in  1933, th e  p resen t  
u n it  was c o n stru c ted . I t s  main fe a tu r e s  a r e  a s  fo llo w s:
(a )  I t  i s  pear-shaped w ith  an e x te r n a l d iam eter o f  14 cm s., and w eighs  
o n ly  38  lb s .
(b ) The emergent beam i s  narrow -  th e  a p ertu re  b e in g  o n ly  35 nm. in  
diam eter.
The n ose  o f  th e  bomb is'm ade e n t ir e ly  o f  g o ld . This m eta l i s  much 
more absorbent o f  gamma ra y s th an  le a d , hence th e  n ose  can be kept 
to  sm all d im ensions w ith ou t red u c in g  th e  p r o te c t io n  a ffo r d e d  t o  th e  
surrbunding t i s s u e s .  S c a t te r  o f  th e  ra y s i s  a lm ost e n t ir e ly  
e lim in a te d  -  th e  g o ld  a t  th e  a p er tu re  b e in g  1 cm. th ic k .
The Radium -  s k in  d is ta n c e  i s  v a r ia b le ,  by means o f  a p ush -rod , between  
zero  and 5 cms.
The Radium -  sk in  d is ta n c e  cannot a l t e r ,  once f ix e d ,  no m a t t e r  how 
much th e  p a t ie n t  may move du rin g  trea tm en t. A copper cup i s  strap p ed  . 
on t o  th e  p a t ie n t  b e fo re  he e n te r s  th e  treatm ent room. (Copper i s  used  
a s  i t  g iv e s  r i s e  to  a  minimum o f  secondary b e ta  r a d ia t io n s  (1 7 )  )•
T h is cup f i t s  e x a c t ly  o v er  th e  nose o f  th e  bomb, t o  w hich i t  can be 
a tta c h e d  in s t a n t ly  by two m eta l r in g s .
The r i s k  o f  undue exposure 6 f  th e  a tte n d a n t to  gamma ra y s i s  reduced  
t o  a  minimum.
The bomb i s  f r e e ly  m ovable in  a l l  d ir e c t io n s . I t  i s  suspended through  
a  system  o f  u n iv e r sa l j o in t s  and balanced  by a  co u n ter-w eig h t over  
f r i c t i o n l e s s  p u lle y s  a tta c h e d  to  th e  c e i l in g .  A su sp en sion  o f  th is  
type was h ith e r to  u n tr ie d  in  T eleth erap y . J
A le a d  box i s  provided  on th e  f lo o r  v e r t i c a l l y  below , in to  which th e  
bomb can be low ered when n ot in  u se .
PATHOLOGY
’ B efore  p roceed in g  to  d is c u s s  th e  e f f e c t  o f  I r r a d ia t io n , i t  i s  
e s s e n t ia l  t o  rev iew  b r i e f l y  th e  developm ent and f e a tu r e s  o f  th e  d is e a s e  on
•which th a t  e f f e c t  w i l l  b e  produced.
Nature o f  M alignancy.
I t  i s  n o t n e c e ssa r y  f o r  our p r e sen t purpose to  c o n s id er  in  d e t a i l  the  
natu re  o f  th e  e t io lo g y  o f  m alignancy. Many th e o r ie s  have been propounded 
w ith in  re ce n t t im e s , b u t in  each  o f  th e se  th e  au thor adm its th e  p o s s ib le  
e x is t e n c e  o f  another f a c t o r  or fa c t o r s  f o r  which th e  th eo ry  does not a llo w .
In any c a s e ,  a  th eory  must n ot be regard ed  a s  an attem pt t o  e x p la in  a  
phenomenon b ut r a th er  a s  a  g u id in g  p r in c ip le  to  fu r th e r  r e sea rch .
The mass o f  e  v id e n c e  accum ulated in  th e  l i t e r a t u r e  would seem to  
d is c r e d it  th e  a c t io n  o f  a  s in g le  f a c t o r  such a s  ch ron ic  i r r i t a t i o n ,  embryonic 
c e l l - r e s t s  e t c . , and favou r  r a th er  the com bination o f  s e v e r a l  a g e n c ie s  e i t h e r  
working to g e th e r  o r  su b seq u en tly .
O rig in  o f  Cancer.
Sampson Handley (1 ) has shown v e r y  d e f in i t e l y  th a t  lo c a l  lyrn p h -stasis  
i s  "a c o n sta n t p recu rsory  fa c to r  in  m alignant d is e a s e " . This ly m p h -sta s is  
cau ses  a c t iv e  p r o l i f e r  a t io n  o f  the c o n n e c tiv e  t i s s u e  c e l l s  and o f  th e  
lym phatic endothelium  in  th e  a f f e c t e d  area . The f ib r o u s  t i s s u e  s w e l ls  and 
h y p ertro p h ies , and on th e  su r fa ce  o f  th e  sk in  p a p illo m a ta  a r e  produced.
Handley m ain ta ins th a t  th e  p r o l i f e r a t io n  o f  th e  ep ith e liu m  i s  a  l a t e  even t and 
secondary t o  t h e s e  changes.
- n./aLu.- a tie .- . >-•: i h ' -  c  ■ ;-ure,v:-;- c f  i i s i a n t  ix>ny m e tu s ta s e s .
Spread o f  Cancer.
T his may ta k e  p la c e  b y  l o c a l  i n f i l t r a t i o n  o r  by lym phatic or  
b lo o d  in v a s io n . *„•' , . . . -
L ocal I n f i l t r a t i o n . .
Im m ediately a  carcinom atous p r o cess  has become e s ta b l is h e d ,  
th e  c e l l s  m u lt ip ly  by  a c t iv e  d iv i s io n  and grow in t o  th e  a d jo in in g  t i s s u e  
in  a l l  d ir e c t io n s ,  so  th a t  what was r e c e n t ly  a  h e a lth y  s tr u c tu r e  becomes 
i n f i l t r a t e d  w ith  can cer  c e l l s  and r e p la c e d  by f ib r o u s  t i s s u e .  In  t h i s  manner 
th e  d is e a s e  exten d s i t s  m argins r e g a r d le s s  o f  any c o n tr o l.
Lymphatic In v a sio n .
Growth from the primary s i t e  ta k es  p la c e  a lon g  th e  l.ymphatic 
v e s s e l s  in  a l l  d ir e c t io n s  in d ep en d en tly  o f  th e  d ir e c t io n  o f  lym ph-flow .
Sooner o r  l a t e r  the c e l l s  rupture th e  v e s s e l  w a l ls  and l ib e r a t e  th em selves  
i n  th e  surrounding t i s s u e ,  in  w hich a  c h a r a c te r is t ic  r e a c t io n  i s  s e t  up.
T his i s  marked by th e  de ve lo p n en t o f  f ib r o b la s t s  and th e  la y in g  down o f  
f ib r o u s  t i s s u e  in  an attem pt to  s tr a n g le  the growth. The advancing edge o f  
th e  cancer in  th e  lym ph atics i s ,  however, ahead o f  th e  f ib r o s i s ,  so  th e  d is e a s e  
i s  alw ays fr e e  to  spread  in  s p i t e  o f  t h i s  n a tu ra l r e s t r a in in g  e f f o r t  on th e .  
p a r t o f  th e  h o s t .
Cancer c e l l s  may come a d r i f t  in  th e  lymph stream  and b e  c a r r ie d  
a lo n g  th e  v e s s e l  a s  anfcoli to  fo r a  d e p o s its  in  th e  lymph g lan d s. S ou ttar  (2 )  
i s  o f  th e  o p in io n  th a t  t h is  mode o f  spread i s  rare  in  carcinom a.
Blood In vasion .
This i s  d e f in i t e l y  uncommon in  carcinom a a lth ou gh  i t  has been
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g iv en  a s  th e  ex p la n a tio n  o f  th e  occurrence o f  d is ta n t  bony m e ta s ta se s .
E f fe c t  o f  Radium on C ancer.
G en era lly  ,  cancerou s t i s s u e  i s  a f f e c t e d  by Radium more r e a d ily  
than normal t i s s u e ;  and th e  more r a p id ly  th e  tumour grows th e  more s e n s i t iv e  
i t  i s  to  ir r a d ia t io n . T h is probably r e s u l t s  from the f a c t  t h a t  th e  cancer  
c e l l  i s  in  a  s t a t e  o f  u n s ta b le  m etabolism  and undergoes freq u en t m it o s is .
The s ig n if ic a n c e  o f  t h i s  w i l l  be shown l a t e r .
E arly  o b serv ers  were o f  th e  o p in io n  th a t  th e  d isappearance o f  growths 
exposed  to  Radium, was due t o  th e  d ir e c t  e f f e c t  o f  th e  r a d ia t io n  on th e  tumour 
c e l l s ,  b u t fu r th e r  in v e s t ig a t io n  sh owed th a t  th e  ad ja cen t t i s s u e s  a l s o  p layed  
a  p a r t.
S o u tta r  (3 )  a s c r ib e s  th e  u lt im a te  d isappearance o f  tumour c e l l s  to  
th ree  f a c t o r s :
1 . The d ir e c t  e f f e c t  on th e  c e l l s .
2 . The e f f e c t  on th e  b lood  v e s s e l s .  " •
3 .  The in v a s io n  o f  th e  area  by  macrophage c e l l s .  W
C ade's o b se rv a tio n s  ( i )  are  o f  an a lm ost s im ila r  n atu re .
I  have attem pted  to  c l a s s i f y  th e  changes produced by  ir r a d ia t io n  a<P<: 
fo l lo w s , and s h a l l  endeavour to  d e sc r ib e  them under th e se  h ea d in g s . -i
1 . The e f f e c t  on th e  tumour.
( i )  The can cer  c e l l .
( i i )  The stran a .
( i i i )  Immunity.
V- :• • 2 .'^'*ThV ' e f f e c t ; on’Hfie p a t ie h t .  ' cytoplasm  *.:-
( i )  The s k in .
'--r-: ( i i ) '  The h lbod .
• ’ ( i i i )  G eneral.
The E f fe c t  o f  Radium on th e  Tumour.
( i )  The C e l l .
Much o f  th e  exp erim en ta l work on th e  r e a c t io n  o f  c e l l s  to  r a d ia t io n  
has been c a r r ie d  ou t on anim al and human t i s s u e s  which fr e q u e n tly  have been  
non-m alignant, so  th a t  th e  r e s u l t s  ob ta in ed  a r e  open to  c r i t ic i s m  when a p p lied  
to  cancer c e l l s ,  s in c e  i t  i s  w e l l  known th a t  th e  m etabolism  o f  th e  can cer  c e l l  
d i f f e r s  m a te r ia l ly  from th a t  o f  th e  normal a d u lt  t i s s u e  c e l l .
The m ost v u ln e r a b le  p er io d  in  th e  c e l l 1s l i f e - h i s t o r y  w ith  regard  
to  gamma r a y s , i s  during th e  p r o cess  o f  m it o t ic  d iv is io n .  T h is has now been  
d e f in i t e l y  e s ta b l is h e d . A t t h i s  t im e , th e  c e l l  i s  in  a  s t a t e  o f  temporary 
i n s t a b i l i t y  and i s  con seq u en tly  l e s s  a b le  to  r e s i s t  th e  e f f e c t s  o f  th e  r a y s .
Regaud ( 5 ) has a t tr ib u te d  th e se  e f f e c t s  t o  to x ic  su b sta n ces  produced  
in  th e  plasm a, hence i n  h i s  v iew  the rays a c t  in d ir e c t ly  on th e  c e l l s .  In  th e  
l i g h t  o f  more r e c e n t  e v id en ce , how ever, i t  would seem th a t the changes a r e  due 
to  th e  io n is in g  e f f e c t  o f  th e  ra y s on th e  c e l l  protoplasm  ( 6 ) .  The to x ic  
su b stan ces a r e  probably d e r iv e d  from th e  broken-down c e l l s .
The ap p aren tly  s e le c t i v e  a c t io n  o f  Radium on m alignant c e l l s  i s  due
to  th e ir  freq u en t and rep ea ted  d iv i s io n s ,  much in  e x c ess  o f  the surrounding  
noiroal t i s s u e  c e i l s .
The n u clear  chromosomes become ir r e g u la r ,  the chrom atin fra g n en ts
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and i s  absorbed by  th e  cy top lasm . The tr a n s lu c e n t  cytop lasm  becom es tu r b id
and th en  f i n e l y  gran u lar , th e  l im it in g  membrane i s  in v o  lv e d , the c e l l  lo s e s
i t s  o u t l in e  and th e  w hole i s  f i n a l l y  absorbed by th e  c o n n e c tiv e  t i s s u e s .
These changes a r e , o f  c o u r se , produced o n ly  by  in te n s e  r a d ia t io n , but s im ila r
damage a lth ou gh  in  a  l e s s  marked d egree  fo llo w s  s u b le th a l  d o se s . I f  th e  dose
i s  sm a ll th e  c e l l s  may reco v er  c o m p le te ly , o r  th e  apparent r e c o v e r y  may be 
fo llo w e d  by a t y p ic a l  m it o s is  and d eath  o f  th e  c e l l  supervene a f t e r  one o r  
more abnormal d iv i s io n s .
The m orp holog ica l changes se en , are undoubtedly  secondary to  thb  
b io lo g ic a l  changes. Packard (7 )  g iv e s  th e se  a s  fo llo w s :
(a )  Changes in  th e  h ydrogen-ion  c o n c e n tr a tio n  o f  protoplasm .
(b ) Changes in  th e  p e r m e a b ility  o f  th e  c e l l  membrane.
( c )  Changes in  v i s c o s i t y .
(d ) Changes i n  th e  r e sp ir a to r y  r a te .
C o lw e ll's  in v e s t ig a t io n s  ( 8 ) s u b s ta n t ia te  th e se  c la im s.
S in ce  a l l  th e  c e l l s  in  a  tumour do n ot undergo m ito s is  s im u lta n eo u sly  
i t  i s  o b v io u s ly  n e c e ssa r y  to  ir r a d ia t e  the tumour s e v e r a l  tim es in  ord er  to  
a tta c k  each c e l l  a s  i t  reach es th e  d iv id in g  s t a t e . The work o f  Spear (9 )  bears  
t h i s  ou t and shows th e  advantage o f  rep ea ted  sm a ll d o se s  o f  Radium over  a  
s in g le  la r g e  a p p lic a t io n .
( i i )  The Strcraa.
The m ost obvious strom a changes a r e  se en  in  th e  v e s s e l s  and in  th e  
p h agocytic  in v a s io n  o f  the area .
The V e s s e ls .
Carcinomatous t i s s u e  req u ires  f o r  i t s  su r v iv a l an abundant b lood
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su p p ly , s in c e  i t  u t i l i s e s  o n ly  a  sm all p ro p o r tio n  o f  th e  energy a v a i la b le ,  
( in s te a d  o f  g lu c o se  m etabolism  p roceed in g  to  th e  fo im a tio n  o f  C0£ and E^O, 
i t  term in ates  in  th e  form ation  o f  l a c t i c  a c id ) .
W ilson (1 0 ) in  h i s  o b se r v a tio n s  on th e  e f f e c t  o f  gamma r a d ia t io n s  
on th e  d ev e lo p in g  ch ick  embryo, noted  th a t  a f t e r  a  l e t h a l  exp osu re , the  
b lo o d -v e s s e ls  o f  th e  "area p e llu c id a "  were com p lete ly  d e s tr o y e d , and th a t  a f t e r  
an exposure j u s t  s u b - le t h a l ,  th e  p le x u s  o f  b lo o d -v e s s e ls  im th e  ir r a d ia te d  
embryos was much more sp a r se  than in  th e  c o n tr o ls .  The sm a lle r  v e s s e l s  had 
degenerated  w h ile  th e  la r g e r  ones were s t i l l  i n t a c t .  In  g e n e r a l, the  
ir r a d ia te d  embryos were l e s s  7 /e l l  develop ed  than th e  c o n tr o ls .
The prim ary e f f e c t  on th e  v e s s e l s  i s  a  temporary d i la t a t io n ; 
probably due t o  a  t r a n s ie n t  p a r a ly s is  o f  th e  c o n t r a c t i le  c e l l s  o f  Rouget (1 1 ) .  
Prolonged ir r a d ia t io n  may render t h is  permanent.
The prim ary d i la t a t io n  i s  fo llo w e d  by a  s c l e r o s i s  o f  th e  v e s s e l s  
which o f te n  go es  on to  com plete o b l i t e r a t io n .  Hocking (1 2 ) s t a t e s  th a t t h is  
s c le r o s i s  i s  analogous t o  th e  s c le r o s i s  a ch iev ed  by ir r a d ia te d  e r g o s te r o l  in  
th e  e x c e s s iv e  v a s c u la r is a t io n  o f  R a c h it ic  t i s s u e s .
C o lw ell (1 3 ) w h ile  s tr e s s in g  th e  im portance o f  th e  v a scu la r  
r e a c t io n , m entions th a t  th e  v a sc u la r  endothelium  and probably a ls o  the  
su b e n d o th e lia l t i s s u e  a r e  h ig h ly  s e n s t iv e  to  ir r a d ia t io n . The subsequent 
c o n s tr ic t io n  o f  th e  v e s s e l  and th e  r e s u lta n t  anoxaemic s t a t e  produced on th e  
cancer c e l l  may, he s a y s , have an e f f e c t  on m it o s is .
The P h agocytic  In v a sio n .
Fran h i s t o l o g ic a l  exam ination o f  ir r a d ia te d  tumours i t  would
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seem th a t  r a d ia t io n  s t im u la te s  th e  c e l l u la r  in v a s io n  o f  the area  -  c h ie f ly  
th e  macrophage c e l l s .  Large numbers o f  f ib r o b la s t s  a l s o  make t h e ir  
appearance, and an in te n s e  r e a c t io n  ta k e s  p la c e  round th e  m alignant c e l l s ;  the  
o b je c t  o f  w hich i s  to  d e s tr o y  th e  d is e a s e  and r e p la c e  th e  tumour by  f ib r o u s  
t i s s u e .
A lthough t h is  p r o c e ss  occu rs in  u n tr e a te d  c a s e s ,  a s  a lr e a d y  shown, 
th e  can cer  c e l l s  alw ays grow in  advance o f  the f ib r o s i s .  With th e  a d d it io n a l  
stim u lu s o f  ir r a d ia t io n ,  how ever, i n  c e r ta in  c a s e s  th e  growth can be checked. 
Todd (1 4 ) has attem pted  to  a c c en tu a te  the s tim u lu s  s t i l l  fu r th e r  by th e  
in j e c t io n  o f  a  su lp h u r-selen iu m  compound b e fo r e  ir r a d ia t io n  -  u s in g  X -rays.
( i i i )  Immunity.
The experim en tal work o f  R uss, Chambers and S c o tt  su g g e s ts  th a t  
during th e  d e s tr u c t io n  o f  cancer c e l l s  some fa c to r  or fa c t o r s  may be produced  
which in h ib i t  tumour growth. C o lw e ll (1 5 ) comments on t h is  work and em phasises
th e  treatm ent o f  tumours by sm a ll in d iv id u a l f o c i  o f  h ig h ly  f i l t e r e d  gamma
r a d ia t io n  a s  o f fe r in g  th e  b e s t  means f o r  th e  form ation  o f  such a n t ib o d ie s .
The E f fe c t  o f  Radium on th e  P a t ie n t .
( i )  The Skin .
I t  must alw ays be r e a l i s e d  th a t  th e  l o c a l  r e a c t io n  o f  th e  t i s s u e s  
to  Radium i s  determ ined by s e v e r a l f a c t o r s  ;
(a )  The d u ra tion  o f  a p p lic a t io n .
(b ) The tim e in te r v a ls  betw een a p p lic a t io n s .
( c )  The Radium -skin d is ta n c e .
(d ) The w ave-len gth  o f  the r a y s . (Assuming alw ays th a t  s u f f i c ie n t
f i l t r a t i o n  i s  employed to  s to p  the b e ta  r a y s ) .
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I t  has been  shown i n  th e  p rev io u s  ch a p ter  th a t  th e  lo n g er  
w ave-len g th  gamma r a y s  are  absorbed by th e  s u p e r f ic ia l  t i s s u e s .
I f  th e  su r fa c e  method o f  treatm ent i s  anployed , th e  s k in  r e a c t io n  
i s  o f  e a r l i e r  o n se t  and more rap id  i n  i t s  developm ent than in  D ista n ce  Therapy, 
where i t  i s  u su a l to  ap p ly  th e  Radium to  s e v e r a l  p o r ts  o f  e n try  in  r o ta t io n  
so  th a t  the sk in  may make an e f f o r t  to  reco v er  betw een each trea tm en t. The 
heavy screen age  on th e  bomb p erm its o n ly  th e  sh o r t w ave-len g th  gamma rays to  
reach  th e  s k in , and o n ly  a  sm a ll p ro p o rtio n  o f  th e se  a r e  absorbed.
We need o n ly  c o n s id e r  the r e a c t io n s  produced by D ista n ce  Therapy.
The sk in  su r fa c e  f i r s t  P r e se n ts  a  hyperaanic appearance. This i s  
o f  a ery  gradual o n s e t , b u t i s  w e l l  e s ta b l is h e d  by th e  end o f  the f i r s t  week 
o f  treatm ent. P ig p e n ta tio n  f o l lo w s ,  and th e  s e c r e t io n  o f  th e  subaceous g lan d s  
i s  suppressed ; so  by th e  t h ir d  week th e  sk in  i s  brown and th e  su r fa c e  dry and 
s c a ly .  E p ila t io n  occurs and may be com plete by  t h is  tim e. Varying d egrees  
o f  oedema may b e  met w ith , b u t i f  the p a t ie n t  i s  c a r e f u l ly  observed  and 
treatm ent d isco n tin u e d  f o r  a day or two, i t  w i l l  fr e q u e n tly  d isappear.
B l i s t e r s  appear and th e  s u p e r f ic ia l  la y e r s  o f  th e  sk in  se p a r a te , le a v in g  a  
smooth p ink  m o ist su r fa c e  on w hich form s a  y e llo w is h -w h ite  f i lm  o f  f ib r in .
Treatment must on no account be con tin u ed  a f t e r  t h i s  s ta g e  i s  
reached , o r  th e  derm is and b lo o d -v e s s e ls  w i l l  be dam aged to  such  an  e x te n t  
th a t  h e a lin g  w i l l  be prolonged.
Norm ally such a  r e a c t io n  a s  d escr ib ed  w i l l  gran u la te  over  in  about 
fo u r  weeks w ith  th e  form ation  o f  h e a lth y  s k in . In  a  few  c a se s  t e le a n g ie c t a s i s  
may be seen  over  a  h e a led  area .
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Great ca re  m ust be ta k en , how ever, n o t t o  expose a  p r e v io u s ly  
ir r a d ia te d  su r fa c e  t o  s l i g h t  in ju r y , a s  even  y e a r s  a fterw a rd s i t  may a g a in  
break down; th e  b lo o d -v e B se ls  hav ing  been s l i g h t l y  b ut perm anently damaged 
a t  th e  tim e o f  treatm ent.
( i i )  The B lood.
There feas been much d iv e r s i t y  o f  o p in io n  among p a th o lo g is t s  
regard in g  th e  e f f e c t  o f  r a d ia t io n  on th e  b lood .
From my own exp er ien ce  o f  w eekly  b lo o d -co u n ts  on s e v e r a l  hundred 
p a t ie n t s  undergoing Radium trea tm en t, i t  w ould appear th a t  in  the m a jo r ity  
o f  c a s e s  th e r e  i s  a d im in u tion  in  th e  number o f  red  and w h ite  c e l l s  p er cu b ic  
m illim e tr e . Both n e u tr o p h il le u c o c y te s  and lym phocytes seem to  be reduced  
in  numbers, and in  s e v e r a l c a s e s  th ere  appeared to  be an in c r e a s e  in  m onocytes, 
and o c c a s io n a l l ly  in  e o s in o p h il  le u c o c y te s . I n  th e se  l a t t e r  c e l l s  th e r e  i s  
very  o f te n  s ig n s  o f  d egen era tion ; th e  n u cleu s b e in g  a t y p ic a l .  The s tr u c tu r e  
o f  th e  normal e o s in o p il  c e l l  i s ,  o f  co u rse , known to  be o f  a  d e l ic a t e  n ature.
I t  was extrem ely  d i f f i c u l t  to  a r r iv e  a t  any more d e f in i t e  
c o n c lu s io n s  a s  so  many a d v e n t it io u s  fa c to r s  m ust be taken in to  accou n t, a s  
f o r  example, c o - e x is t in g  s e p t ic  p r o c e sse s  and p a t ie n t s '  id io s y n c r a s ie s  in  
th e ir  r e a c t io n s  to  th e  l i v e r  and ir o n  therap y which was in  m ost c a s e s  c a r r ie d  
out during treatm en t.
In  a  s e r i e s  o f  experim ents in  which g ra n u lo cy tes  (n e u tr o p h il  
le u c o c y te s )  were bombarded v /ith  gamma r a y s , W allgren ( 1 6 ) was a b le  to  show 
th a t  th e  f i r s t  dem onstrable b io lo g ic a l  e f f e c t  o f  ir r a d ia t io n  was th e  
im m ob ilisa tion  o f  th e  g r a n u lo c y te s , w h ile  s tr u c tu r a l  changes d id  n ot become 
e v id e n t  u n t i l  la t e r .
( i i i )  G eneral R e a c tio n s .
' D ista n ce  Therapy 3eaas t o  u p se t  th e  g e n e r a l m etabolism  to  a  
sm a ller  e x te n t  even  than su r fa c e  th erap y . In  th e  form er c a s e  the  
c o n s t i t u t io n a l  e f f e c t s  th a t  have been found a f t e r  ir r a d ia t in g  la r g e  su r fa c e s  
are  reduced  t o  a  minimum, b ecau se  w h ile  th e  r a d ia t io n  beam i s  o f  h ig h  in t e n s i t y ,  
th e  area  o f  a b so rp tio n  o f  th e  ra y s i s  l im ite d . I n  th e  c a se  o f  D ista n ce  
Therapy a l s o ,  treatm ent i s  more grad u a l, hence th ere  i s  l e s s  endogenous 
in to x ic a t io n  from th e  r a p id  break ing down and a b so r p tio n  o f  tumour c e l l s .
The symptoms c o n s is t  o f  g e n e r a l d e p r e ss io n , an orex ia  and m a la is e . 
Extreme d eg rees  o f  shock w ith  vom itin g  and c o l la p s e  such  a s  fo llo w  in te n s e  
X -ray treatm ent a r e  v ery  ra re .
The u lt im a te  aim i n  a l l  Radium therap y must b e  th e r e fo r e , -*
(a )  To attem pt to  d e s tr o y  th e  can cer  c e l l s .
(b ) To s t im u la te  th e  n a tu r a l d e fe n s iv e  mechanism o f  th e  p a t ie n t .
( c )  To m in im ise th e  damage t o  h e a lth y  t i s s u e s .
The P ath ology  o f  th e  Tumours T reated .
The d ia g n o s is  o f  th e se  tum ours, w ith  a  few  e x c e p tio n s , i s  based  
on c l i n i c a l  o b se r v a tio n s . B io p s ie s  were n o t c a r r ie d  ou t b e fo re  trea tm en t,a s  
th e  p o s s i b i l i t y  o f  h a sten in g  th e  d isse m in a tio n  o f  th e  d is e a s e  by s u r g ic a l  
in te r fe r e n c e  w ith  th e  su b stan ce  o f  th e  tumour was w e ll  re co g n ise d . A 
knowledge o f  the m inute h is to lo g y  was n ot con sid ered  s u f f i c i e n t l y  u rgen t to  
warrant th e  r i s k  o f  a  b io p sy . The e x c ep tio n s  to  t h is  r u le  were th ose  c a se s  
in  which s u r g ic a l  removal had  been attem pted  on seme p rev io u s  occa sio n .
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Bloodgood (1 7 )  b e l ie v e s  how ever, th a t th e  dangers o f  a  b io p sy  can be
reduced g r e a t ly  by a  co u rse  o f  p re lim in a ry  ir r a d ia t io n .
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Carcinoma o f  th e  Tongue.
Carcinoma o f  th e  Tongue i s  muph more common in  men th an  in  
women : 8C$ o f  th e  c a s e s  I  have met w ith  occurred  in  m a les.
H is to lo g y .
The growth b e g in s  in  th e  squamous e p ith e liu m  c o v er in g  th e  '••• 
tongue and grows down i n  columns to  i n f i l t r a t e  th e  m uscular la y e r ,  g iv in g  
r i s e  t o  w ell-m arked c e l l - n e s t s .  ' The h i s t o lo g ic a l  appearances vary a ccord in g  
to  th e  s i t e  o f  the l e s io n .
In  th e  a n te r io r  p a rt o f  th e  tongue th e  squam ous-celled  s tr u c tu r e  
ten d s  to  be w e l l  p re ser v e d , and the occurrence o f  m eta sta se s  i s  l e s s  freq u en t  
than in  tumours o f  th e  p o s te r io r  p a r t  where th e  c e l l - n e s t s  are  a  l e s s  
prom inent fe a tu r e  and th e  a  ppearances may even resem ble a  b a s a l - c e l le d  
ep ith e lio m a . In  t h i s  c a se  th e  m alignancy i s  a f  a  h ig h e r  order and th e  
p o s s i b i l i t y  o f  e a r ly  m eta sta se s  i s  much g r e a te r . A l l  in term ed ia te  s ta g e s  
may be found in  th e  in te r v e n in g  p o r t io n s  o f  the organ.
The m iddle th ir d  i s  by fa r  th e  m ost common s i t e .  The cancer  
u s u a l ly  o r ig in a te s  a t  th e  m argin and spreads to  in v o lv e  a  la r g e  p o r t io n  o f  
the tongue. The ra p id  p r o l i f e r a t io n  o f  co n n ectiv e  t i s s u e  g iv e s  r i s e  to  th e  
in d u r a tio n  and f ix a t io n  so  fr e q u e n tly  found accompanying th e  d is e a s e .
C lin ic a l  F e a tu r es . , . . . .
There a r e  th r e e  typ es o f  growth.
The U lc e r a t iv e  ty p e  i s  v e r y  common. I t  o f te n  d eve lop s from  
what i s  to  a l l  appearances a  sim p le  u lc e r  caused  by a  ragged to o th  ot  seme 
such i r r i t a t i o n  f a c t o r .  The u lc e r  has hard in d u rated  ed ges:, b le e d s  r e a d i ly ,  
and may spread to  d e s tr o y  a  c o n s id e r a b le  area  o f  th e  tongue, f l o o r  o f  th e  
mouth, fa u c es  and t o n s i l s .  In  th e  l a t e  s t a g e s ,  t h i s  ty p e , in  p a r t ic u la r ,  
g iv e s  r i s e  to  in te n s e  p a in  and d ysph agia .
The I n f i l t r a t in g  ty p e  forms a s  a  tumour w ith in  th e  tongue, 
cau sin g  s l i g h t  l im it a t io n  o f  movement, and i s  c h a r a c te r ise d  by th e  e a r ly  
developnent o f  m e ta s ta se s .
The Fungating type i s  som etim es a s s o c ia te d  w ith  p r e - e x is t in g  
leu k o p la k ia , and th e  f i r s t  s ig n  o f  th e  growth may be a  sm a ll p ap illom a which  
fr e q u e n tly  p e r s i s t s  fo r  a  c o n s id e r a b le  tim e b e fo re  any in d u r a tio n  or  
u lc e r a t io n  i s  d e te c ta b le .
M eta sta ses .
M eta sta ses  in  the neck ar e  a  v ery  common fe a tu r e  o f  carcinom a
o f  th e  tongue; a lth ou gh  spread beyond t h is  reg io n  i 3 b u t r a r e ly  seen .
The lym phatic system  o f  th e  tongue in c lu d e s  th e  ch a in  o f  
c e r v ic a l  g lands a lo n g  th e  g r e a t  v e s s e l s  in  each s id e  o f  the neck , th e  
su tm a x illa r y , th e  subm ental and the supra-hyoid  g la n d s; hence in  advanced  
c a se s  p r a c t ic a l ly  th e  v/hole neck may become in v o lv e d  in  an e x te n s iv e  f ix e d  
m ass. In th e  e a r ly  s ta g e s ,  th e  subm ental g lands are  u s u a lly  in v o lv ed  by
growths o f  th e  t i p  o f  th e  tongue, th e  su tm a x illa r y  by growths o f  th e  l a t e r a l
-  26  -
m argins, and th e  deep c e r v ic a l  group by growths o f  th e  p o s t e r io r  th ir d .  
B i la t e r a l  m e ta s ta se s  may r e s u l t  from s in g le  prim ary growths b ecau se  o f  the
b i la t e r a l  lymph d ra in age  in  th e  c e n tr e  o f  th e  tongue.
Response to  Radium.
The tum our's resp on se  t o  radium depends on
(a )  Type o f  Growth. Those ty p es  c o n s id er e d  most m align an t from a  s u r g ic a l  
p o in t  o f  v iew  ( i . e .  c e l lu la r  and r a p id ly  grow ing) seem to  o f f e r  th e  b e s t  
resp o n se .
(b ) Degree o f  Oedema and I n f e c t io n . I t  i s  e s s e n t i a l ,  b e fo re  commencing . 
trea tm en t, to  e r a d ic a te  a l l  s e p t ic  f o c i  in  the mouth by e x tr a c t in g  c a r io u s  
t e e th  e t c . ,  s in c e  r a d ia t io n  cau ses  th e  in f e c t io n  t o  f la r e  up, r e s u l t in g  in  
m assive  n e c r o s is  and s lo u g h in g  o f  t i s s u e .  The p resen ce  o f  oedema may le a d
to  s im ila r  e f f e c t s ,  and i f  i t  occurs a t  th e  b ase  o f  th e  tongue i t  may g iv e
r i s e  to  o b s tr u c t io n  and endanger th e  l i f e  o f  the p a t ie n t .
Primary ca n cer  o f  th e  tongue r e a c t s  e x c e e d in g ly  w e l l  to  
i n t e r s t i t i a l  radium b ut th e  g la n d u la r  m eta sta se s  have r e s i s t e d  a l l  form s o f  
treatm ent excep t s u r g ic a l  e x c is io n  and d is ta n c e  therap y. Hence i t  i s  w ith  
th e  m eta sta se s  th a t  we a r e  concerned in  t h i s  t h e s i s .
Carcinoma o f  th e  Bu c c a l Mucosa.
Carcinoma may a r is e  from the mucosa o f  th e  mouth in  any s i t u a t io n  -  
f lo o r  o f  th e  mouth, a lv e o la r  m argin, ch eek , p a la te ,  fa u c es  o r  t o n s i l .
F requently  th e  u lc e r  i s  e x te n s iv e  and in v o lv e s  two or more o f  th e se  reg io n s
or even erodes th e  u n d erly in g  bone.
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- The growth is squamous-celled as in the case ef the tongue, and 
metastasizes readily into the sutmental, sutmaxillary and deep cervical glands.
The primary lesions with the exception of those of tonsillar origin, 
respond well to interstitial or surface radiation tut the metastases are 
again very resistant to these methods.
Carcinoma o f  th e  Upper A ir  P a ssa g es.
These are  a l l  squ am ou s-celled  carcincm ata.
Tumours o f  t h i s  r e g io n  are  u s u a l ly  d e sc r ib e d  a s  R iaryngea l and 
Laryngeal; th e  l a t t e r  b e in g  su b d iv id ed  in to  I n t r in s ic  and E x t r in s ic ,  depending 
on t h e ir  s i t e  o r  o r ig in .  For th e  c o n s id e r a tio n  o f  t h e ir  resp on se  to  radium, 
t h i s  c l a s s i f i c a t i o n  seems to  be in ad eq u ate , th e r e fo r e  I propose to  d e a l with 
th e  whole group under the fo llo w in g  h ead in gs, a s  th e se  cover  a l l  th e  tumours 
d escr ib ed  in  th e  t h e s i s
•-ta*
1 . E ndolaryngeal Carcinoma.
2 . Carcinoma o f  th e  S inus P y r ifo rm is .
3 . Carcinoma o f  th e  V a lle c u la .
It-. Carcinoma o f  th e  P o s t-C r ic o id  R egion .
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E ndolaryngeal Carcinana.
In  t h i s  c la s s  we need o n ly  c o n s id er  th e  growth a r is in g  fra n  th e  
v o c a l cords. The r ig h t  cord i s  a f f e c te d  w ith  much g r e a te r  freq u en cy  than the  
l e f t ,  and th e  s u b je c t s  are  u s u a l ly  m a les. The tumour i s  o f  th e  pavement- 
ep ith eliu m  typ e  and i s  o f  r e la t iv e l y  low  m alignancy. I t  does n ot ccmmonly
g iv e  r i s e  to  g lan d u lar  involvem ent u n t i l  i t  i s  f a r  advanced o r  has spread to
o th er  s tr u c tu r e s . The r e s u l t s  o f  treatm ent -  whether c o n s is t in g  o f  s u r g ic a l
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e x c is io n  o r  combined su rg ery  and radium (F e n e s tr a tio n  O peration  (1 8 ) .) -  
a r e  g r a t i f y in g ,  b u t th e  radium bomb p ro v id es  a  m ethod th a t  i s  l e a s t  
d is tu r b in g  t o  th e  p a t ie n t .
Carcincma o f  th e  S in u s P y r ifo rm i3 .
These are  a lm ost alw ays in o p e r a b le  and are  c h a r a c te r ise d  by  
e a r ly  d isse m in a tio n : in  f a c t ,  th e  f i r s t  c l i n i c a l  s ig n  i s  o f t e n  th e  appearance  
o f  a  mass in  th e  neck. The prim ary may become e x te n s iv e  and in v o lv e  a 
la rg e  p a r t  o f  the A ryten o id s and E p ig lo t t i s .  R esponse to  treatm ent i s  
g e n e r a lly  poor and even  i f  temporary r e g r e s s io n  ta k es  p la c e  th e  d is e a s e  
n ea r ly  a lw ays recu rs.
Carcinoma o f  th e  V a lle c u la .
%
The growth may b e  o f  a  fu n g a tin g  or u lc e r a t iv e  v a r ie t y  and in  a  
high  p ercen tage o f  ca ses , i s  in fe c t e d .  I t  r e a d i ly  i n f i l t r a t e s  th e  A ry ten o id s, 
E p ig lo t t i s  and Base o f  th e  Tongue, and lym phatic spread  i s  e a r ly .  Treatment 
i s  u n s a t is fa c to r y .
Carcincma o f  th e  P o s t-C r ic o id  R egion.
These are  h ig h ly  m alignant and r a p id ly  d isse m in a tin g  tumours*
They spread  over th e  pharyngeal w a l l  and a r e  d i f f i c u l t  ©f a c c e s s . P a l l i a t io n  
i s  u s u a l ly  a l l  th a t  can b e  ach ieved  by  treatm ent.
Carcincma o f  th e  B r e a st .
T h is c o n d it io n  accounts f o r  about one th ir d  o f  a l l  th e  cancer  
occu rr in g  in  women.
H is to lo g y .
I t  u s u a l ly  a r i s e s  in  th e  a c in i  or sm all d u cts  o f  th e  g land  and i s
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i n  m ost in s ta n c e s  a  s p h e r o id a l- c e l le d  carcincm a. The nodu le i s  composed 
p a r t ly  o f  growing and d iv id in g  c e l l s  and p a r t ly  o f  f ib r o u s  t i s s u e .  This  
f ib r o u s  strcm a which i s  u s u a l ly  p r e se n t  i n  e x c e s s  d>f th e  c e l lu la r  e lem en t, 
g iv e s  to  th e  tumour a  firm  o r  even hard q u a l i ty  w hich i s  t y p ic a l  6f  th e  
average b r e a s t  carcinom a or "Scirrhu s" . A l l  d e g r e es  may b e  found, 
how ever, depending on th e  p ro p o rtio n  o f  c e l l s  to  strom a. Very hard or  
v e r y  s o f t  can cers  a r e  met w ith ,b u t by f a r  the m ost common i s  an in te r m ed ia te  
typ e .
S c irrh o u s Carcinoma. The c e l l s  may p r e ser v e  t h e ir  g la n d u la r  arrangement 
or th ey  may grow in  a  haphazard fa sh io n  throughout th e  f ib r o u s  t i s s u e ,  but 
growth i s  s low  on account o f  the r e s is ta n c e  o f fe r e d  by th e  strom a. M etastases  
as a  r u le ,  do not form in  th e  e a r ly  s ta g e s .
A trophic S c irrh u s  occurs in  o ld  women. P r o l i f e r a t io n  o f  c e l l s  tak es  
p la c e  v ery  s lo w ly  in d eed  ahd th e  nodu le i s  sto n y -h a rd , c o n s is t in g  as i t  
d oes a lm ost e n t ir e ly  o f  strom a w ith  o n ly  a  few  s c a tte r e d  c e l l s .  I t  r a r e ly  
g iv e s  r i s e  to  secondary d e p o s its .
Encephaloid  Carcinoma. This form occu rs c h i e f l y  in  young women. I t  i s  very  
c e l lu la r  in  s tr u c tu r e  and r a p id ly  grows in to  a la r g e  s o f t  tumour which very  
soon in v o lv e s  th e  lym p h atics. Carcinoma occu rrin g  in  a  b r e a s t  during,, 
pregnancy or la c t a t io n  i s  o f  t h i s  type , and in  th e  l a t t e r  in s ta n c e  the  
b r e a st alm ost in v a r ia b ly  becomes in fe c t e d  and th e  c o n d it io n  d eve lop s in to  
th e  "Acute Carcincma" which spreads w ith  amazing r a p id ity .
The c a se s  d e a lt  w ith  in  the t h e s i s  are  a l l  o f  th e  sc irrh o u s
v a r ie ty .
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S l i n i c a l  F ea tu r es . • --t-* >f v » i
I t  i s  e x c e p tio n a l to  f in d  an e a r ly  carcinom a o f  b r e a s t  
g iv in g  r i s e  to  p a in . Exam ination r e v e a ls  a hard ir r e g u la r  tumour in  th e  
su b stan ce o f  th e  b r e a s t  which i s  n o t ten d er  on p r essu re . The A x i l la r y  
quadrant i s  th e  m ost common s i t e ,  and when can cer  does a r i s e  in  o th er  
a rea s  th e  p r o g n o s is  i s  n o t so  h o p e fu l. At f i r s t  the lump i s  m ovable 
w ith  th e  b r e a s t  t i s s u e  over  th e  deep f a s c ia  on th e  P e c to r a l is  Major m uscle; 
l a t e r  i t  becomes adherent to  th e  o v e r ly in g  s k in  by  r e tr a t io n  o f  th e  in t e r ­
lob ar s e p ta , and i s  anchored to  th e  deep f a s c i a ,  so  th a t  th e  surrounding  
b re a st  i s  a  f ix e d  m ass. L ater  s t i l l ,  i f  u n tr e a te d , i t  form s attachm ent 
to  th e  c h e s t  w a l l ,  by which tim e la r g e  secondary d e p o s its  have u s u a l ly  
developed . As f i b r o s i s  proceeds th e  b r e a s t  becomes shrunken and in  the  
c l a s s i c a l  c a se  th e  n ip p le  i s  r e tr a c te d  and e le v a te d  by th e  c o n tr a c t io n  o f  
th e  co n n ec tiv e  t i s s u e s .  In  advanced c a ses  i n f i l t r a t i o n  o f  th e  sk in  may 
le a d  to  u lc e r a t io n  and subsequent in f e c t io n ,  r e s u l t in g  in  a la r g e  fo u l  
slou gh in g  m ass.
M eta sta ses .
The lym phatic d ra in age  o f  th e  b r e a s t  com prises an  in t r i c a t e  
system  o f  in te r c o n n e c tin g  channels exten d in g  over  a  w ide area  on th e  c h e st  
w a ll  and trunk. A c le a r  understanding o f  i t s  anatomy i s  e s s e n t ia l  to  th e  
s a t is fa c t o r y  treatm ent o f  can cer , no m atter what method i s  to  be employed.
There are  p e r ilo b a r , p e r id u c ta l and in te r lo b a r  channels which 
d ra in  in to  the P e c to r a l Lymphatic P lexus ly in g  on th e  deep f a s c ia  over  
P e c to r a l is  Major. Lying under th e  a r e o la  i s  th e  S u b -areo lar  P lexu s which
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i s  a  p a r t ic u la r ly  r ic h  system  o f  sm a ll v e s s e l s ,  l in k e d  up to  a  subcutaneous  
network spread  over  th e  su r fa c e  o f  th e  b r e a s t . In v a sio n  o f  t h i s  l a t t e r  
network g iv e s  r i s e  t o  th e  c l i n i c a l  c o n d itio n  o f  "Cancer en c u ir a sse " .
The ip a jo r ity  o f  lymph v e s s e l s  p a ss  from th e  b r e a s t  to  the  
p e c to r a l g la n d s , s i tu a te d  a lon g  th e  a n te r io r  border o f  th e  a x i l l a  behind  
th e  edge o f  P e c to r a l is  Major. These a r e  connected  w ith  th e  c e n tr a l  
a x i l l a r y  s e t  on th e  in n e r  s id e  o f  th e  a x i l l a r y  v e in ,  and both groups are  
l in k e d  up w ith  th e  deep a x i l l a r y  g lan d s ly in g  in  fr o n t  o f  th e  a x i l l a r y  
v e s s e l s .  These become con tin u ou s w ith  th e  deep c e r v ic a l  g lan d s.
A few  v e s s e l s  from th e  m ed ia l a sp e c t  o f  th e  b r e a s t  d r a in  in to  
the a n te r io r  in t e r c o s t a l  g la n d s , w h ile  o th e rs  le a d  downwards to  j o in  th© 
e x tr a -p e r ito n e a l  lym phatic system .
In ter-con m u n ica tion  ta k e s  p la c e  betw een o p p o s ite  s id e s  o f  the  
body and w ith  th e  in tr a - th o r a c ic  lym p h atics, hence i t  i s  n o t uncommon to  
f in d  secondary d e p o s its  in  the lu n g s .
P o s t-o p e r a t iv e  recu rren ces  u s u a l ly  ta k e  th e  form o f  cutaneous  
nodu les in  th e  v i c i n i t y  o f  th e  s c a r , or  o f  g lan d u lar  m eta sta ses  in  the  
s u p r a -c la v ic u la r  r e g io n . ' • ~
J .
Response to  Radium.
G en era lly , cancer o f  the B reast r e a c t s  w e l l  to  Radium. The 
primary tumour and th e  secondary d e p o s its  can fr e q u e n tly  be made to  d isappear  
e n t ir e ly ,  o r  sh o r t  o f  t h i s ,  an area  o f  in a c t iv e  f ib r o s i s  may rem ain. 
Recurrence o f  th e  d is e a s e  i s  common, however, and th e  p a t ie n t  must be kept 
under c lo s e  o b serv a tio n  over a  lo n g  p er iod  o f  tim e.
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THE TECHNIQUE OF TREATMENT
Up to  th e  p r e se n t  tim e no standard  r o u t in e  tech n iq u e f o r  th e  
a d m in is tra tio n  o f  Teleradium  Therapy has been adopted . The v a r io u s  
c e n tr e s  a t  which bomb u n it s  are  in  u se  have each e la b o ra ted  t h e ir  own 
m ethods, s u ite d  t o  th e  requirem ents o f  t h e ir  a p p lia n c e s  and to  th e  type  
o f  cancer t o  be tr e a te d ;  ad ap tin g  them from tim e t o  tim e a s  exp er ien ce  
i s  ga ined .
C arlin g  (1 ) has observed  r e c e n t ly  th a t th e  problems o f  th e  
Radium T e le th e r a p is t  are  th o se  o f  th e  Deep X -ray T h erap ist; f o r  th e ir  
s o lu t io n  th e r e  i s  r e a l ly  o n ly  one method a v a i la b le ,  th a t o f  t r i a l  and error .
The p r o te c t io n  o f  th e  p erso n n e l i s  th e  prime c o n s id e r a tio n  in  
D ista n ce  Therapy o th erw ise  d is a s t e r  i s  in e v i t a b le ,  and arrangem ents fo r  
t o e  m an ip u lation  o f  th e  bomb must alw ays be c a lc u la te d  to  a ssu re  th e  
immunity o f  th e  o p era to r  from e it h e r  d ir e c t  o r  s tr a y  gamma r a d ia t io n s .
T h is m a tter , however, i s  d a a lt  w ith  l a t e r  in  th e  chapter.
D e t a i l s  o f  Bcmb.
As was shown e a r l i e r ,  th e  bomb u sed  in  t h i s  p resen t work c o n s is t s  
o f  a  s o l i d  Lead sphere 14 cm. in  d iam eter, through w hich runs a  v e r t i c a l  
c ir c u la r  can a l in  w hich th e  Radium co n ta in e r  may be mobed in  th e  manner 
o f  a  p is to n  b y  means o f  a lo n g  push-rod p r o je c t in g  from th e  upper p o le  
o f  th e  bonb and graduated in  a  G.5 cm. s c a le .  The rea d in g s  on t h is  s c a le  
in d ic a te  th e  d is ta n c e  betw een the f o c a l  p o in t  o f  th e  a c t iv e  Radium source  
and th e  p lan e  o f  th e  a p ertu re  o f  th e  bomb.
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The 2 grammes o f  Radium a r e  i n  th e  form o f  Radium Sulphate  
which i s  packed i n  n in e  tu b es o f  Monel m e ta l, and arranged in  an 
Aluminium co n ta in e r  s i t u a t e d  a t  th e  low er end o f  th e  push-rod . The 
t o t a l  sc re e n a g e , made up og  0*3 mm. Monel m eta l and 6 .0  mm. Aluminium, 
i s  approxim ately  e q u iv a le n t  t o  1 .0  mm. Platinum  which i s  s u f f i c i e n t  
to  a r r e s t  a lm ost e n t ir e ly  th e  b e ta  and s o f t  gamma r a y s .
At th e  low er p o le  o f  th e  bomb th e  Lead sphere m erges in to  a  
narrow neck fa sh io n ed  from s o l i d  g o ld , so  th a t  th e  w hole s tr u c tu r e  in  
shape r e p r ese n ts  an in v e r te d  pear. The u se  o f  Gold fo r  the n o se -p ie c e  
a llo w s  th e  d im ensions t o  be reduced to  a  minimum, th ereb y  f a c i l i t a t i n g  
i t s  a p p lic a t io n  to  r e s t r ic t e d  a rea s  such a s  th e  neck , and a t  th e  same 
tim e p ro v id es  adequate screen age to  p reven t l a t e r a l  s c a t t e r  o f  th e  r a y s .
The bomb i s  mounted in  a  m eta l "horse-shoe" which i s  in  turn
suspended by a  w ire  c a b le  running in  two overhead p u l le y s ,  and a tta ch ed
to  a  w eigh t w ith  which the bomb i s  cou n terp o ised . The "horse-shoe" i s  
and th e  Bomb in  th e  "horse-shoe" through a  h o r iz o n ta l a x i s ,  
p iv o te d  on th e  w ire  about a  v e r t i c a l  a x i s , / s o  th a t th e  emergent beam may
be turned f r e e ly  in  any d ir e c t io n . S in ce  th e se  p iv o ts  a r e  taken through
th e  c e n tr e  o f  g r a v ity , the apparatus w i l l  remain s ta b le  in  any s i t u a t io n .
A s l id in g  r in g  carry in g  two sm a ll hooks e n c ir c le s  th e  bomb ju s t  
above i t s  nose and t h i s  a f fo r d s  attachm ent f o r  a  Copper cup which i s  
in te r p o se d  between bomb and p a t ie n t .  The s ig n if ic a n c e  o f  th e  Copper cup 
may be exp la in ed  a t  t h i s  s ta g e . These were d esign ed  a s  a  means o f  a tta c h in g  
the bomb to  the p a t ie n t  w h ile  a t  the same tim e a llo w in g  a c e r ta in  freedom  
o f  movement such as m ight be exp ected  o f  a  p a t ie n t  rem aining in  a s ta t io n a r y
-  34  -
FIG. 1 . Showing two ty p es  o f  Copper Cup w ith  d ism antled  
Bomb and Radium c o n ta in e r .
FIG. 2 . Diagrammatic r e p r e se n ta tio n  o f  Copper Cup w ith
(A) rubber s tr a p s  and r in g s  fo r  attachm ent to  Bomb, 
and (B) rubber s tr a p s  f o r  attachm ent to  p a t ie n t .
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a t t i tu d e  fo r  an hour. I t  i s  im p era tive  th a t w hatever movements do 
take p la c e , th e  Radium -skin d is ta n c e  must rem ain a c c u ra te . The cup, 
o f  0 .5  mm. Copper, i s  made to  f i t  e x a c t ly  over  th e  nose o f  th e  bomb, 
and to  i t s  b ase  i s  a f f ix e d  a  rubber str a p ; two r in g s  a ls o  b e in g  provided  
to  engage th e  hooks on th e  bomb. (S ee  F ig . 2) The b ase  o f  th e  cup
r e s t s  on th e  s k in  and i s  h e ld  by th e  rubber s tr a p .
The a p p lic a t io n  o f  th e  bomb i s  p e r f e c t ly  stra ig h tfo rw a rd  
when, a s  i s  th e  ca se  in  F ig . 3 , th e  f i e l d  o f  a p p l ic a t io n  l i e s  d i r e c t ly  
over th e  tumour.
D i f f i c u l t i e s  a r i s e  however, when th e  f i e l d  to  be d e a l t  w ith  
l i e s  o u ts id e  th e  area  s u p e r f ic ia l  to  th e  tumour, a s w i l l  fr e q u e n tly  occur  
when pursu ing th e  c r o s s - f i r e  scheme. To overcome th e s e ,  a  s e r i e s  o f  
an g led  cups a r e  onployed, f i t t e d  w ith  ob liq u e  b a s e s , so th a t  when th e  base  
i s  in  c o n ta c t  w ith  th e  sk in  th e  bomb i s  h e ld  a t  th e  c o r r e c t  a n g le  to  
ir r a d ia te  th e  growth. U sing cups o f  v a r ie d  a n g le s  i t  i s  p o s s ib le  to  spread  
treatm ent over a  sk in  area  much w ider than th e  e x te n t  o f  th e  tumour and 
s t i l l  be c e r t a in  th a t the r a d ia t io n  beam p a sse s  through th e  growth.
T h is p o l ic y  en ab les u s  to  carry  ou t a  c r o s s - f i r e  bombardment w ith  
conven ien ce: cups o f  in c r e a s in g  a n g u la tio n  b e in g  employed fo r  th e  a rea s
more rem ote from th e  tumour margin.
P orts o f  Entry.
The p o s i t io n  and e x te n t o f  th e  treatm ent su r fa c e  i s  d e fin e d  
by c l i n i c a l  and i f  p r a c t ic a b le ,  r a d io lo g ic a l  ev idence o f  th e  s i t u a t io n  and 
s iz e  o f  th e  tumour, and to  a ssu re  accuracy  o f  a p p lic a t io n  in  subsequent
F IG .. 3 .  O rdinary cup i n  u se  fo r  d ir e c t  ir r a d ia t io n  o f  tumour.
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FIG. 4. Angled cup in  u se  fo r  " c r o ss - f ir e "  ir r a d ia t io n  o f  
tumour.
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trea tm en ts th e  sk in  i s  a c t u a l ly  marked o f f  in  a  s e r i e s  o f  numbered 
f i e l d s  (P o r ts  o f  h n tr y ) . (F ig . 5) The f i e l d s  u s u a l ly  vary  in  number 
from 4  t o  6 and, a r e  p a in te d  on th e  sk in  w ith  F in z i ' s  In k . T h is pigment 
was chosen  and in d eed  was f i r s t  compounded because i t  g iv e s  r i s e  to  a 
m inim al secondary b e ta  r a d ia t io n  b y  v ir t u e  o f  i t s  low  co n ten t o f  e lem en ts  
o f  h ig h  atcm ic number. The form ula f o r  F in z i1 s  Ink ( su p p lie d  by A lle n  & 
Hariburys L t d .) i s  a s  f o l l o w s :
Ac. l y r o g a l l i c  1 gramme
L iq . F e r r i P erch lo r . 2 c . c .
A lcoh o l 10 c . c .
A cetone 20 c .c .
The in k , when d ry , does n o t e a s i l y  rub o f f  and w i l l  remain 
v i s i b l e  even  i n  th e  p resen ce  o f  a  good d e a l o f  sw ea tin g . In  p r a c t ic e ,  
however, a f t e r  3 o r  4  h ou rs' ir r a d ia t io n  th e  sw eat g lands become a lm ost  
in a c t iv e  and th e  markings are  c le a r ly  d isc e r n a b le  on th e  dry e p i t h e l ia l  
su r fa ce  a f t e r  s e v e r a l d ays. I f ,  during th e  course o f  trea tm en t, i t  i s  
thought a d v isa b le  to  a l t e r  th e  f i e l d s  w ith  a  v iew  to  o b ta in in g  a  more 
homogenious depth d o se , t h i s  can e a s i l y  be accom plished  by w ashing the  
sk in  w ith  ace ton e  b e fo re  p a in t in g  on th e  new f i e l d s .  A record  o f  the  
p o rts  o f  e n try , in  th e  form o f  a  " l i f e - s i z e "  tr a c in g  on tran sp aren t paper, 
i s  kept in  each ca se  from the commencement o f  trea tm en t, so  th a t  i f  th e  
o r ig in a l  i s  rubbed o f f  by a c c id e n t i t  can q u ick ly  and a c c u r a te ly  be rep la ced . 
A ccessory  Apparatus.
T h is c o n s is t s  o f  an a d ju s ta b le  couch on which th e  p a t ie n t
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FIG. 3- "Ports o f  Entry" marked on sk in  w ith  F in z i ' s  Ink , a s
used  in  th e  treatm ent o f  Carcinoma o f  th e  Fyriform  F ossa . 
N.B. Treatment area  has not been shaved.
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r e c l in e s  com fortab ly  d uring  treatm en t. He i s  supported  on a  s h e e t  o f  
th ic k  canvas s tr e tc h e d  on a  r ig id  wooden frame w hich can be p iv o ted  
around a  f ix e d  p i l l a r  secu red  to  th e  f lo o r .  The oouch> th e r e fo r e , i s  
cap ab le o f  a f lo a t in g  movement a c r o ss  th e  f lo o r  o f  th e  treatm ent-room , 
en a b lin g  th e  a f f e c te d  r e g io n  o f  th e  body to  be p la ced  d i r e c t ly  beneath  
th e  suspended bcmb. A b e l l-p u s h  i s  in co rp o rted  on th e  edge o f  th e  couch  
,to  summon th e  a tten d a n t from an ante-room .
In  order to  sc re e n  th e  Radium co m p lete ly  w h ile  i t  i s  n o t in  
u se  o r  w h ile  changing over  p a t ie n t s ,  a  Lead co n ta in er  i s  s i t u a t e d  On the  
f lo o r ,  in to  which the bomb can be low ered .
A room i s  s e t  a s id e  to  house th e  e n t ir e  Radium u n it  and i s
reserv ed  s o l e l y  fo r  t h is  purpose.
P re lim in ary  P rep aration  o f  P a t ie n t s .
When a  p a t ie n t  was p resen ted  fo r  treatm ent he was g iv en  a  
c a r e fu l  g en era l c l i n i c a l  exam ination . A com plete Blood Count was c a r r ie d  
ou t to  a s c e r ta in  w hether h e  cou ld  be exp ected  to  w ith sta n d  a  course o f  
treatm ent w ith ou t th e  danger of se v er e  anaemia superven in g . I  am o f  th e  
o p in io n , however, th a t s e v e r e  b lood  d e s tr u c t io n  i s  very  ra re  w ith
th e ra p eu tic  d oses o f  Radium. As i s  m entioned in  an e a r l i e r  ch ap ter , a l l
obvious s e p t ic  f o c i  were d e a lt  w ith , s p e c ia l  a t te n t io n  b e in g  p a id  to  any  
f o c i  a d ja cen t to  th e  s i t e  o f  th e  l e s io n .  As a  r u le ,  o n ly  when the p a t ie n t  
was a p y r e x ia l was he su b jected  to  T eleth erap y . This was th e  id e a l  aimed
a t ,  b u t in  p r a c t ic e  no one fo r  whan th e re  were p ro sp ec ts  o f  improvement 
was den ied  treatm ent.
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FIG. 6 . P a t ie n t  undergoing treatm ent w ith  Bomb a tta c h e d  to  neck. 
The Bomb fo llo w s  th e  movements o f  th e  p a t ie n t .
FIG. 7« Showing d e t a i l s  o f  attachm ent.
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D e ta ile d  Technique o f  A p p lic a tio n .
B efore e n te r in g  th e  "Bomb Room" a  copper cup, o f  
a p p ro p r ia te  a n g le , was strapp ed  to  th e  p a t ie n t  over th e  p a r t ic u la r  
p o r t o f  e n try  due to  be tr e a te d . On e n te r in g  th e  room he took up 
h is  p o s i t io n  on th e  couch: th e  bomb in  th e  meantime b e in g  housed in  
i t s  r e c e iv e r  on th e  f lo o r .  The bomb was now r a is e d  by p u l l in g  on 
th e  c o u n ter-w e ig h t, and th e  couch swung in to  p o s i t io n  beneath  i t ,  so  
th a t  th e  bomb n o se -p ie c e  cou ld  be low ered  in to  th e  cup. A l l  th a t  
rem ained, was f o r  th e  a tten d a n t to  a t ta c h  th e  cup r in g s  to  th e  hooks 
on th e  bomb by means o f  a  s p e c ia l  wooden rod , and to  a d ju s t  th e  Radium- 
sk in  d is ta n c e . (F ig s . 9 & 10) The whole procedure occup ied  l e s s  than  
one m inute, a f t e r  w hich th e  a tten d a n t r e t ir e d  to  an ante-room .
At th e  end o f  treatm ent th e  r e v e r se  procedure took p la c e :  
th e  bomb was unhooked and r a is e d , th e  couch swung sid ew ays, and th e  bomb 
low ered  in to  i t s  hou sin g .
The a tten d a n t was thu3 exposed to  th e  r a d ia t io n  in  the  
v i c i n i t y  o f  th e  bomb f o r  o n ly  about two m inutes per  p a t ie n t .
C on tro l o f  Treatment.
An attem pt was made in  a l l  c a ses  to  d e l iv e r  th e  maximum 
p o s s ib le  d ose  o f  r a d ia t io n  to  th e  tumour w ith ou t i n f l i c t i n g  any permanent 
damage t o  th e  s k in . The l im i t ,  beyond w hich sk in  recovery  w i l l  not take  
p la c e , was d e scr ib ed  in  the p rev io u s ch ap ter , and when t h is  r e a c t io n  was
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FIG. 8 . Diagram showing arrangement o f  Treatment Roan.
A. Bomb.
B. C ounter-w eight.
C. P u lle y s  a tta ch ed  to  c e i l in g .
D. Couch.
E. Supporting p i l l a r  on which couch i s  p iv o ted .
F. Lead r e c e iv e r  f o r  Bomb. a. oh
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ob ta in ed  treatm ent was d isco n tin u e d : th e  dosage was b ased  on th e  sk in  
to le r a n c e .
A ttem pts to  in c r e a s e  t h i s  to le r a n c e  f a c t o r  h ave, o f  cou rse , 
been made. The p a t ie n t  m s  a d v ised  a g a in s t  w ashing o r  shaving  th e  
treatm ent a r e a , and in  th e  e a r l i e r  c a s e s ,  s t e r i l e  v a s e l in e  on l i n t  m s  
.-app lied  to  p r o te c t  th e  ep ith e liu m . I t  m s  su b seq u en tly  d isco v e r e d , 
however, th a t by  m a in ta in in g  th e  su r fa c e  in- a  dry  s t a t e ,  la r g e r  d o ses  
cou ld  be ad m in istered  b e fo re  the o n se t  o f  e p id e r m it is , and l a t t e r l y ,  
a l l  c a se s  r e c e iv e d  rep ea ted  a p p lic a t io n s  o f  Z inc S te a r a te  d u stin g  powder, 
which a llo w ed  th e  sk in  t o  become a  deep browh, d isco u ra g in g  desquam ation  
and p rev en tin g  v e s ic a t io n .
Management o f  P a t ie n ts  du rin g  Treatm ent.
S in ce  th e  trea tm en ts a r e  each o n ly  o f  one h o u r 's  d u r a tio n , i t  
i s  con ven ien t th a t th e  p a t ie n t  a tte n d s  th e  h o s p ita l  d a i ly  f o r  h is  
a p p lic a t io n , u n le s s  h i s  gen era l c o n d it io n  i s  such as to  p reven t h io  g e tt in g  
about. This R e lie v e s  co n sid era b ly  th e  bed c o n g e s tio n  in  th e  wards, and 
en su res th a t th e  p a t ie n t  has th e  b e n e f it  o f  a  c e r ta in  amount o f  e x e r c is e  
and f r e s h  a ir  d a i ly ;  both  d e s ir a b le  to  anyone undergoing treatm ent.
The bomb in  t h is  h o s p ita l  i s  in  c o n tin u a l u se  f o r  24 hours each  
day, and th e  custom ary arrangement i s  th a t o u t -p a t ie n ts  r e c e iv e  th e ir  
treatm ent during th e  day, w h ile  in -p a t ie n ts  are  f i t t e d  in  a t  n ig h t . This 
p r a c tic e  works v ery  s a t i s f a c t o r i l y .
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FIGS. 9 & 10- Showing s ta g e s  in  th e  attachm ent o f  the Bomb.
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G eneral A ccessory  Treatment.
The p a t ie n t  m ust con tin u e  under c lo s e  o b se r v a tio n  throughout 
th e  d u ra tion  o f  treatm ent. In  th e  c a s e s  d e sc r ib e d  h e r e , B lood Eyam -im tions 
were c a r r ie d  ou t r o u t in e ly  each week -  Haemoglobin, Red C e l l ,  W hite C e ll  
and D i f f e r e n t ia l  Counts were done, and w ith  th e  ex cep tio n  o f  a  few  in s ta n c e s  
i n  which th e  b lood  s t a t e  was p e r f e c t ly  s a t i s f a c t o r y ,  a l l  r e c e iv e d  a  course  
o f  L iver  and Iron  therapy. Blood tr a n sfu s io n  was but r a r e ly  n e c e ssa r y , 
and was n ot r e so r te d  to  in  any o f  th e  c a se s  d e scr ib ed  in  t h i s  t h e s i s .
No s p e c ia l  d i e t e t i c  regim e i s  n e c e ssa r y , and th e  p a t ie n t  may 
be a llow ed  to  d ec id e  f o r  h im se lf  in  t h is  m a tter .
''Follow-Up" System .
P a t ie n ts  sh ou ld  con tin u e  to  be seen  a t  in te r v a ls  over a  
p eriod  o f  y ea rs  a f t e r  trea tm en t. In  th e  b eg in n in g  they  can a t te n d  w eek ly , 
but a s  tim e p a sse s  th e  exam inations may become much l e s s  freq u en t. Only 
in  t h i s  way can any r e a l ly  v a lu a b le  r e s u l t s  be ob ta in ed , or any recu rrence  
o f  th e  d is e a s e  be tr e a te d  a t  an e a r ly  s ta g e .
E xp ression  o f  Dosage.
Most workers a r e  now agreed  th a t a  u n iv e r sa l standard fo r
One
th e  measurement o f  Radium dosage must bp/  based  on th e  io n is a t io n  produced 
by th e  gamma r a y s , s im ila r  to  th e  in te r n a t io n a l "r" (Roentgen) u n it  used  
in  Deep X -ray Therapy.
From the r e c e n t  in v e s t ig a t io n s  by F l in t  and W ilson (2 ) o f  the  
in t e n s i t y  v a lu e s  fo r  th e  a c tu a l  bomb used  in  t h i s  t h e s i s ,  i t  i s  p o s s ib le
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to  com p ile  th e  fo llo w in g  ta b le :
Radium -skin D ista n ce 3 cm. 5 cm. .
Skin  I n t e n s i t y  
Sk in  Dose p er Hour 
P ercen tage Depth Dose a t  10 cm. 
Depth Dose p er  Hour a t  10 cm.
1 8 .3  r /m in . 
1100 r  
5 .8  % 
6 3 .8  r
8 . 4  r /m in . 
504 r
10.1  °/o
5 0 .9  r
The l a s t  two l in e s  dem onstrate th e  r e la t iv e  in c r e a s e  in  depth  
dose ob ta in ed  by in c r e a s in g  th e  Radium -skin d is ta n c e , w h ile , o f  cou rse , 
th e  a c tu a l  depth dose i s  d im in ished .
With t h i s  bomb,working a t  a  Radium -skin d is ta n c e  o f  3 c e n tim etr es , 
an erythema i s  produced in  6 hours; hence from th e  t a b le ,  th e  erythema dos^  
i s  6 ,6 0 0  r .
For th e  purpose o f  s im p l ic i ty  in  t h i s  t h e s i s ,  th e  d o ses  used  
a r e  exp ressed  in  "m illigram m e-hours". This term i s  q u ite  inadequate to  
co ver  a l l  th e  fa c to r s  w hich may in f lu e n c e  sk in  d osage, b u t f o r  th e  c a ses  
d esc r ib e d , th e  source o f  r a d ia t io n  remained co n sta n t throughout, and the  
o n ly  v a r ia b le  c o n d itio n  was the Radium -skin d is ta n c e . T h is was e ith e r  
3 cm. o r  5 cm ., and s in c e  th e  f ig u r e  i s  alw ays s ta t e d , th e  "milligramme-hour" 
can be u sed  a s  a  s a t i s f a c t o r y  p r a c t ic a l  u n it .
The term, a s  u sed  h ere , i s ,  o f  co u rse , the v a lu e:Q u a n tity  o f  
Radium ( in  m gns.) X Time ( in  h ou rs).
i . e .  2 ,0 0 0  X T ota l hours o f  treatm ent.
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At a  Radium -skin d is ta n c e  o f  3 cm. th e  erythema tim e was 6 hou rs, 
h ence, th e  erythema dose i s
2 .0 0 0  X 6
i . e .  1 2 ,0 0 0  mgra. h rs .
T h erefore 1 2 ,0 0 0  mgn. h r s . = 6 ,6 0 0  r .
Hence 1 mgn. h r. = 0 .5 5 0  r .
In  th e  c a s e s  tr e a te d  a t  5 cm ., th e  r a t io  r________ can aga in
mgn. h rs .
be c a lc u la te d .
I t  i s  known th a t a t  5 cm. an erythema i s  produced in  13 h ours, and 
by s u b s t i t u t in g  t h is  v a lu e  we f in d  th a t th e  erythema dose i s
2 .0 0 0  X 13
i . e .  2 6 ,0 0 0  mgn. h rs .
Hence 26 ,0 0 0  mgn. h rs . = 6 ,6 0 0  r .
T herefore 1 mgn. h r. = 0 .2 5 4  r .
I t  i s  o f  in t e r e s t  to  n o te  th a t  th e  a c tu a l  sk in  dose p er  "milligramme- 
hour" was d ecreased  by approxim ately  50& a s  th e  r o u tin e  treatm ent was 
changed from 3 cm. to  5 cm* Radium-skin d is ta n c e . This a l t e r a t io n  was 
made in  ord er  to  in c r e a s e  th e  percen tage depth dose.
P r o te c t io n  o f  Workers.
Complete p r o te c t io n  from gamma rays i s  t e c h n ic a l ly  im p o ss ib le  owing 
to  th e ir  g r e a t  power o f  p e n e tra tio n , b ut much can be done to  a tte n u a te  the  
in t e n s i t y  o f  th e  ra y s to  a  degree a t  which th ey  w i l l  produce no ap p rec iab le
in ju r y  t o  th e  worker on even co n sta n t exposure. This d o se , which can  
t h e o r e t ic a l ly  be absorbed in d e f i n i t e l y  w ith ou t in ju r y  i s  u s u a l ly  r e fe r r e d  
to  a s  th e  "Tolerance Dose". Owing to  th e  la ck  o f  d e f in i t e  ev id en ce  On 
th e  s u b je c t , t h i s  can a t  p resen t be regarded as l i t t l e  e l s e  than a  
h y p o th e t ic a l th r e sh o ld , and a u t h o r it ie s  d i f f e r  w id e ly  a s  to  i t s  a b so lu te  
v a lu e .
The H ealth  O rgan isa tion  o f  th e  League o f  N ation s (3 )  has 
rev iew ed  th e  d ata  a t  p resen t a v a i la b le ,  and i n  i t s  rep o r t has assumed th a t  
the body i s  e q u a lly  s u s c e p t ib le  to-..X-rays and gamma ra y s . I t  has a ccep ted  
a s  a  to le r a n c e  dose 0 .2  r .  over th e  w hole body during a  normal working
day; th a t  i s  e q u iv a le n t to  about 10  ̂ r /se c o n d . T h is b a s is  probab ly  a llo w s
a  g r ea t s a fe t y  f a c t o r ,  and th e  v a lu e  does n ot appear to  be reached in  any  
o f  th e  departm ents in v e s t ig a te d  ( 4 ) .
P r o te c t io n  o f  w orkers may be a ch iev ed  in  th ree  ways :
1 . By the employment o f  heavy screen age on th e  Radium.
2 . By rem aining a t  a d is ta n c e  from th e  a c t iv e  so u r c e .
3 . By l im it in g  the tim e o f  exposure in  prox im ity  to  the so u r c e .
In  most c l i n i c s  where sm a ller  q u a n t it ie s  o f  Radium are  employed,
a l l  th ree  m ethods u s u a lly  p la y  t h e ir  p a r t , b u t c h ie f ly  th e  f i r s t .  I t  i s  
n ecessary  when making p laq u es or thread ing n e e d le s  to  handle th e  Radium a t  
c lo s e  range, bu t t h is  can be done in  th ic k -w a lle d  le a d  chambers.
In  T eleth eraov . however, i t  i s  im p racticab le  to  e n c lo se  the  
Radium in  anythin;; approaching adequate screen a g e , s in c e  th e  w eight o f  the  
apparatus would render i t  immobile and cumbersome to  the p a t ie n t .  S a fe ty
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must depend, th e r e fo r e , on th e  two l a t t e r  f a c t o r s  -  d is ta n c e  and t im e , 
and th e  apparatus and tech n iq u e  have been d es ig n ed  w ith  t h is  end in  view .
I h  w i l l  have been  n o t ic e d  e a r l i e r  in  th e  ch ap ter th a t in  th e  
a p p lic a t io n , i t  was u n n ecessary  f o r  th e  a tten d a n t to  handle th e  bomb a t  a l l ,  
and th e  exposure p er treatm ent need n ot be more than two m in u tes. While 
th e  Radium i s  in  u se  the a tten d a n t i s  accommodated in  a se p a r a te  room, th u s  
p rov id in g  a  g r e a t  d is ta n c e  f a c t o r ,  and in  a d d it io n , th e  in te r v e n in g  w a ll  
i s  co a ted  w ith  Barium p la s t e r .  The v a lu e  o f  th e  l a t t e r  i s  probab ly  not  
g r e a t , however, fo r  i t  has been shown th a t th e  p r o te c t iv e  v a lu e  o f  s o l id  
Barium c o n tr e te , r e la t iv e  to  le a d , i s  o n ly  about one q u arter (5').
The op erator  must be educated  to  a p p r e c ia te  the dangers in v o lv e d  
in  c a r e le s s  han d lin g  o f  the ap p aratu s, and taught to  regard  d is ta n c e  a s  the  
g r e a te s t  s a f e t y  fa c to r :  i f  i t  i s  n ecessa ry  to  approach th e  bomb, he must do 
so  from such an a n g le  th a t  he does not cposs th e  d ir e c t  beam.
Only p erson s en jo y in g  good h e a lth  should  be appointed  to  th e  s t a f f ,  
and th ey  m ust have ample o p p o r tu n it ie s  fo r  e x e r c is e  and fr e s h  a i r .  Their  
b le o d  s t a t e  sh ou ld  be examined a t  in te r v a ls  o f  a month, so  th a t  on the  
e a r l i e s t  s ig n s  o f  b lood  changes th ey  can be se n t  on h o lid a y .
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RESULTS.
C ases T reated .
M eta sta ses  from Carcinoma o f  Tongue & B uccal M u co sa   15 c a s e s .
Primary Carcinoma o f  Upper A ir  P a s s a g e s ........................................  25 "
( i n t r in s i c  Carcinoma o f  L a r y n x ................... 4  c a se s )
(Pharyngeal C arcinom a........................................  16 " )
(P o s t-C r ic o id  C arcinom a  5 " )
Carcinoma o f  B r e a s t ....................................................................................   21
(Primary Carcinoma o f  B r e a s t   8 c a se s )
(M etastases from Carcinoma o f  B reast . . .  13 11 )
T o t a l ......................................................................................................................  61
The r e s u l t s  o f  treatm ent in  each group are  examined s e p a r a te ly .
METASTASES PROM CARCINOMA OP TONGUE AND BUCCAL MUCOSA.
U n treated  C ases.
A ccording to  B land-Sutton  (1 ) " . . . .  th e  average d u ra tion  o f  l i f e
v a r ie s  from 6 to  24 months from th e  tim e cancer i s  recogn ised " .
-  51 -
Comparison o f  R e s u lts  o f  R a d ia tio n  Treatment in  Carcinoma o f  Tongue 
and B uccal Mucosa.
Author Primary Method No. o f S u rv iv a l in  Years
i L esion Cases 5
.
3 2
Cade (2 ) Tongue Radium
----------------
18
■ ...IH W i llll Hi....................... ...
2 (1 1 .1 $ ) 3 ( 1 6 . 6$ ) 1 ( 5 .? $ )
! Rose & (3 )  
. P h i l l ip s
Tongue & 
B.Mucosa
Radium 192 — — 76 (3 9 .6 $ )
P fa h ler  (4 ) Tongue &
B.Mucosa
-
Radium 264 40  (1 6 .6 $ ) 26 (9 .9 $ ) _____
Gardner ( 5 ) Tongue Radium
& Xray
21 3 (1 4 .3 $ ) _____ —
.. ,
Raven (6 ) Tongue Radium 52 — 2 ( 3 . ^ ) 6 (1 1 .5 $ )
Berven (7 ) Tongue Radium 186 49 ( 2 6 . # ) — —
Quick (8 ) Tongue Radium 473 39 (8 .2 $ ) 24  (5 -0 $ ) 24 (5«C$)
Quick (9 ) Buccal
Mucosa
Radium 572 39 (6 .9 $ ) 36 ( 6 . 9 i) —
Cnm-parison o f  R e su lts  o f  S u r g ic a l Treatment in  Carcinoma o f  Tongue
and B uccal Mucosa





__ . . .  ____
30 11 ( 36 . 6$ ) 6 (20$) 5 ( 1 6 . 6$ )
_  .
Gask (11) Tongue 70 12  ( 1 7 . 1$ ) — —
P a tte r so n  (12) Tongue & 
B.Mucosa
34 9 (25$) — —
New ( 1 3 ) Tongue 156 58 (3 7 .1 $ ) —
-  52 -
R e s u lts  o f  Treatm ent o f  M e ta sta se s  in  Neek from Carcinoma o f
| Case No. Age j
J





Treatm ent o f  
Prim ary L esion
---- . - --- ..
i




8 —  . . . . . . . . . . . . .  — T
1 y ea r  i
j
Tongue 
a n t . t h ir d












m id. th ir d
I n t e r .  Irra d .
3 54 y r s .  :
j
1
Male 1 5  y ea rs Tongue 
a n t . th ir d
I n t e r .  Irra d .
4
_





6 months Tongue 
m id. th ir d




74 y r s .  ;
:. _ . _ . ....
Male
J
4  y ea rs Tongue 
p o s t , th ir d
Diatherm y
E x c is io n
6 81 y r s . Male i
r
1
6 months Tongue 




51 y r s . Male 2 y ea rs Tongue 
m id. t h ir d





71 y r s . Male 8 y ea rs Tongue 
m id. th ir d
Diatherm y
E x c is io n
9 71 y r s . Female 7 months Tongue 
m id. t h ir d
I n t e r .  Irra d .
10
I
32 y r s . Female 2 y ea rs
-- -
Tongue 
m id. th ir d
I n t e r .  Irra d .
! 11 50  y r s . Male 1 year F lo o r  o f  
Mouth
Diatherm y
E x c is io n
12 50  y r s .
I
Male 2-g- y e a r s F lo o r  o f  
Mouth
N i l




14 5A y r s . Male 4  months
I
. ...............
1 S o f t  P a la te I n te r . Irrad .
6 5  y r s . Male 4  y ea rs
i
Hard P a la te I n te r . Irrad .
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Tongue and B u cca l Mucosa.
M eta sta ses Immediate
R e su lt
L ate
R e s u lt




No ev id en ce  o f  D ise a se  
-  13  months
L e f t  S u tm a x illa ry  & 
Sutm ental g lan d s
No p a lp a b le  
g lan d s
No ev id en ce  o f  d is e a s e  
-  10 months
Both S u tm a x illa ry  g lan d s No improvement D ied  -  2 months
L e f t  S u tm a x illa r y  & 
Sutm ental g lands
Glands much 
sm a ller
R ecurred -  5 months 
D ied -  9 months
L e f t  S u tm a x illa ry  & 
Deep C e r v ic a l g lands
Glands much 
sm a ller
R ecurred -  7 months
Both S u tm a x illa ry  g lands No improvement D ied  -  4  months
L e ft  S u tm a x illa r y  g land Gland sm a ll & 
in durated
R ecurred -  8 months 
D ied  -  10 months
L e ft  S u tm a x illa ry  g land Glands
d isap p eared
R ecurred
D ied -  3 months
Both S u tm a x illa r y  g lan d s Glands s l i g h t l y  
sm a ller
R ecurred -  5 months
R ig h t S u tm a x tilla r y  gland Gland much sm aller; No e v id e  n ee o f  d is e a s e  
1 -  18 months
R igh t S u tm a x illa ry  & 
Deep C e r v ic a l g lands
No improvement D ied  -  2 months
R ig h t S u tm a x illa ry  g land Glands sm a ller D ise a se  s ta t io n a r y  
-  9 months
R igh t S u tm ax illary  gland Gland
d isappeared
No ev id en ce  o f  d is e a s e  
-  1 4  months
L e f t  S u tm a x illa ry  & 
Deep C e r v ica l g lands
Glands sm a ller R ecurred -  7  months
L e ft  S u tm ax illary  gland Gland much 
sm a ller
D ied  from Pneumonia 
-  5 months
-  54 -
A n a ly s is  o f  R e s u lt s  v , ;
T o ta l no. o f  c a s e s .....................................................................................  15
Two c a s e s  were f e m a l e s ..................................................................  i . e .  13*3^
A l l  c a s e s  showed m eta sta se s  in  th e  lym phatic g lan d s o f  th e  neck. 
Treahnent o f  Prim ary Growth.
I n t e r s t i t i a l  I r r a d ia t io n  (p r e v io u s ly )  .....................................  9 c a s e s .
Diatherm y E x c is io n  (p r e v io u s ly )  ...................................................  3 "
T ele th erap y  (c o n c u r r e n tly )  ...............................................................  3 "
D egree o f  Improvement.
A. Glands co m p lete ly  d is a p p e a r e d ..................... 5 c a se s  (33* 3?°)
B. G lands p r e sen t b ut s m a l l e r ............................  7 " (4 6 .  Gfo)
C. Not im p r o v e d .....................    3 " (2QJ&)
A*
No s ig n s  o f  d is e a s e  a f t e r  18 m o n th s   1 c a se .
" " " " H 14 " . . . . . . . . 1  M
n  it n  n  "  1 3  "     1 "
n  ft it it " »  ' 1 0  "     1 "
it 11 ii "  "  3  "  . . . . . . . .  1 "
B.
D ise a se  ap p a ren tly  in a c t iv e  a f t e r  9 months . .  1 c a se .
•• 11 » " 8 " . .  1 "
n » " 11 7 " • • 2 c a se s .
-  55 -
D ise a se  a p p a r e n tly  in a c t iv e  a f t e r  5 months . . .  3 c a s e s .
(One o f  th e se  l a t t e r  c a s e s  d ie d  from Pneumonia; no 
ev id en ce  o f  recu rren ce  o f  d is e a s e  when l a s t  seen )
No im provem ent: d ie d  from th e  d is e a s e  in  4  months . . .  1 c a se
II II II II II II II O II oc. . . .  iL c a s e s .
(T hese th r e e  c a s e s  were a l l  e x te n s iv e  and i n f i l t r a t i n g  
m e ta s ta t ic  grow th s).
R e s u lts  i n  R e la t io n .t o  Age.
Average age o f  c a s e s  t r e a t e d ...............................................  62 y ea rs .








Under 50 y r s . 1 1 ( lo q S ) - -
51 -  60  " 5 - 3 ( 6c / ) 2 ( 4 0 /)
61 -  70 " 3 2 ( 6 6 .6 / ) 1 ( 3 3 -3 / ) -
71 -  80 " 5 2 (40 /,) 3 ( 60)a) -
Over 80 " 1 - - 1 ( 100/ )
R e s u lts  in  R e la t io n  to  D uration o f  D ise a se
The term "Duration o f  D isease"  i s  h ere  u sed  to  d en ote  th e  p er iod  
"between th e  o n se t o f  symptoms and th e  a p p lic a t io n  o f  Radium treatm ent to  
the m e ta s ta se s . This c o in c id e s  w ith  th e  appearance o f  th e  m eta sta se s  
and may th e r e fo r e  be taken a s  a  rough in d ex  o f  th e  r a te  o f  growth.
Average D u ration  o f  D is e a se  in  c a se s  t r e a te d 24 m onths.





S n a ile r
Not
Improved
Under 1 y e a r 5 1 ( 2 0 /o) 3 (6q g) 1 (20/o)
1 - 2  y e a r s 2 1 (5Q?0 - 1 (5CP/o)
2 - 3 4 1 (29«) 3 ( 7 5 /) -
Over 3 " 4 1 ( 2 5 /) 2 (5<?0 1 ( 29* )
R e s u lts  i n  R e la t io n  to  S i t e  o f  Primary Growth.








Tongue, a n t . 1 /3 3 1 (3 3 .3 /0 - 2 ( 6 6 .6 / )
Tongue, m id. 1 /3 6 2 (3 3 .3 /0 4  ( 6 6 .6 / ) -
Tongue, p o s t  1 /3 1 - 1 (1 0 0 /) -
F lo o r  o f  Mouth 2 - 1 (5CF/0 1 ( 5 0 /)
A lv e o la r  Margin 1 1 (1 0 0 /) - -
P a la te 2 - 2 ( i o e / ) -
-  57 -
R e s u lts  in  R e la t io n  t o  S i t e  o f  M eta sta ses .








Sutm en tal Gland 1 1 (100,0) - -
S u tm a x illa r y  Gland 
(One s id e )
6 2 (33.3^o) 4  ( 6 6 ,fyo ) -
S u tm a x illa ry  Gland 
(b oth  s id e s )
3 - 1 ( 3 3 . # ) 2 (6 6 .(P/o)
Sutm ental & S u tm a x illa  
G lands (on e s id e )
py 2 1 (5Q£) 1 (5 0 /0 -
S u tm a x illa r y  & Deep 
C e r v ic a l Glands
3 - 2 (6 6 . &/0) 1 (3 3 .3 ^ )  
_ ......... . . . .
CARCINOMA OB THE UPPER AIR PASSAGES.
In  t h is  group are  in c lu d ed
Carcinoma o f  Larynx ( i n t r i n s i c ) .  
Carcinoma o f  Pharynx.
Carcinoma o f  th e  P o s t-C r ic o id  R egion .
Comparison o f  R e s u lts  o f  R ad ia tion  Treatment o f  Carcinoma Upper A ir  P a ssa g e s .
Author S i t e  o f  
Growth
Method No. o f  
Cases
S u r v iv a l in  Y ears
L  5 3 2
E d lin g  (14 ) Larynx __
T eleth erap y 8 - 1 ( 1 2 . 3*) 2 .(2 3 * )
Quick (15 ) Larynx T eleth erap y 165 I2 (7 .3 f» ) 3 ( 1 . 9 S) -
H am er ( 1 6 ) Larynx F e n e s tr a t io n 11 - - 1 (?/o)
E d lin g  (17) fharynx T eleth erap y 10 - 2 ( 20/b) 1 (1<$)
Quick (18 ) Pharynx T eletherapy 284 3  m 4  (1 .1 $ ) -
-  58 -
Berven ( 1 9 ) g iv e s  th e  fo llo w in g  t a b le  showing th e  r e s u l t s  o f  
trea tm en t o f  Hypopharyngeal Carcinoma by v a r io u s  m ethods a t  Radiumhemmet.
P er io d
o f
O bservation









1 year • 104 18 (17%) 45 3 (7/ 0 25 5 (2O/0 34 10 {2 % )
2 y e a r s 81 1 0  ( 1 3 S) 43 3 (? /0 14 - 24 7 (29/o)
5 y e a r s 65 6 M 34 1 (3%) 13 - 18 5 (2£ f0
A y ea rs 46 3 (T /°) 26 - 12 - 8 3 ( 3 ^ 0
5 y ea rs 24 1 m 14 - 6 - 4 1 ( 2 & 0
Comparison o f  R e s u lts  o f  S u r g ic a l Treatment o f  Carcinoma Upper A ir  P a ssa g es.
Author S i t e  o f  
Growth
No. o f  
Cases
Operable A c tu a lly  
Operated on
S u r v iv in g
O peration
Zuppinger (20 ) Pharynx & P o s t-  
C r ic o id  R egion
120 17 (1 4 .2 2 0 5 ( 4 .1 /0 N i l
B ilc h e r ( 2 1 ) Pharynx & P o s t -  
C r ic o id  R egion
100 49 (49 /0 39 (39^0 7 (7 /0
T r o tter ( 2 2 ) Pharynx & P o s t-  
C r ic o id  R egion
? ? ? 8
(3 ?  -  2 0  y r s )
I
't
-  59 -
R e s u lt s  o f  Treatm ent o f  I n t r in s i c  Carcinoma o f  Larynx.




S i t e  o f  Primary L esio n
16 80 y r s . Male 9 months R ig h t V ocal Cord, 
p o s t e r io r  2 /3
17 76 y r s . Male 7 y e a r s R ig h t V ocal Cord, 
m id d le  2 /3
18 71 y r s . Male 1 year R ig h t V ocal Cord, 
a n te r io r  1 /2
19 58  y r s . Male 18 months R ig h t V ocal Cord, 
m id d le  1 /3
A n a ly s is  o f  R e s u lts .
A l l  th e  c a se s  a r e  m a les  and th e  R igh t V ocal Cord i®  in v o lv e d  
in  each in s ta n c e .
Average Age o f  P a t i e n t s   71 y e a r s .
Average D uration  o f  D i s e a s e ....................................  30 m onths.
A stu d y  o f  th e  t a b le  shows no apparent r e la t io n s h ip  betw een  
th e  r e s u l t s  o f  treatm ent and th e  a g e  o f  th e  p a t ie n t  o r  th e  r a te  o f  
growth o f  th e  d is e a s e .
- '6 0  -
M eta sta ses Immediate
R e su lt
L ate
R e s u lt
G lands in v o lv e d  
R ig h t s id e  neck
U lc e r  much sm a lle r  
Glands n o t p a lp a b le
R e s id u a l th ic k e n in g  o f  Cord 
No recu rren ce  -  1 year
Glands in v o lv e d  
R ig h t s id e  neck
No a c t iv e  d is e a s e  
G lands sm a ller
R ecurred -  4  months
Glands in v o lv e d  
Both s id e s  neck
V ocal Cord normal 
Glands n o t p a lp ab le
R ecurred -  5 months
Glands in v o lv e d  
R igh t s id e  neck
No a c t iv e  d is e a s e  
Glands sm a ller
No d is e a s e  in  Larynx 
S n a il  g lan d  -  14 months
R e s u lts  o f  T rea tm en t o f  Carcinoma o f  Pharynx.
, Case No.
I
Age Sex 1 D u ration S i t e  o f  Prim ary L esio n
1 20 65  y r s Male k i  y ea rs P yriform  F o ssa  ( l e f t )
21 72 y r s . Male 1 year F yriform  F o ssa  ( r ig h t )
22
1-----------------
77 y r s . Male 6 months P yriform  F o ssa  ( r ig h t )
23 64  y r s . Male 5 months p yriform  F o ssa  ( r ig h t )
24 66 y r s . Male 6 months p yriform  F o ssa  ( r ig h t )
25 58 y r s . Male 6 months pyriform  F ossa  ( r ig h t )
26 66 y r s . Male 6 weeks V a lle c u la  & E p ig lo t t i s
27 71 y r s . Male 1 year V a lle c u la  & E p ig lo t t i s
! 28 57 y r s . Male 9 months V a lle c u la  & E p ig lo t t i s
29 63  y r s . Male 3 months V a lle c u la
30 63  y r s . Male 16  months V a lle c u la
31 66 y r s . Male 6 months V a lle c u la  & E p ig lo t t i s
.
32 64  y r s .1 Male 2 months Pharyngeal W all ( l e f t )





Pharyngeal W all ( l e f t )
» 69  y r s . Male 10 months Pharyngeal Wall ( r ig h t )
l
j 35 70 y r s .
1
Panale 9 months Pharyngeal Wall ( p o s t . )
-  62 -
M eta sta ses Immediate
R e su lt
L ate
R e s u lt
G lands in v o lv e d  
L e f t  s id e  neck
U lcer  sm a ller  
Glands sm a ller
R ecurrence -  3 months 
D ied
G lands in v o lv e d  
R ig h t s id e  neck
U lc e r  sm a ller  
G lands I .S .Q .
R ecurrence -  5 months
S n a i l  g land  
R igh t s id e  neck
U lc e r  h ea led  
G lands sm a ller
R ecurrence -  1 month 
D ied -  2 months
Large gland mass 
R igh t s id e  neck
No improvement
•
D ied -  6 months
S n a il  g lahd  
R ig h t s id e  neck
U lc e r  much sm a ller  
Glands n ot p a lp ab le
No ev id en ce  o f  d is e a s e  
-  18 months
S n a il  g land  
R ig h t s id e  neck
U lc e r  h ea led  
Gland n o t p a lp a b le
No ev id en ce  o f  d is e a s e  
-  10  months
Large g lands  
Both s id e s  neck
Sm all n od u le  on E p ig l­
o t t i s .  G lands sm a ller
C o n d itio n  I .S .Q .  
-  6 months
F ix ed  g lan d s  
Both s id e s  neck
Sm all r e s id u a l  n od u le , 
Glands sm a ller
R ecurrence -  4  months
Glands in v o lv e d  
L e ft  s id e  neck
S h allow  u lc e r  p e r s i s t ­
in g . Glands I .S .Q .
R ecurrence -  5 months
Glands r ig h t  neck  
& S up raclav . F ossa
U lcer  h ea led  
Glands sm a ller
Recunrence -  0 months 
D ied -  13 months
Glands in v o lv e d  
Both s id e s  neck
U lcer  sm a ller  
Glands sm a ller
Sm all in a c t iv e  u lc e r  
-  14 months
Glands in v o lv e d  
L e ft  s id e  neck
U lc e r  h ea led  
Glands n ot p a lp a b le
No e v id en ce  o f  d is e a s e  
-  10  months
S n a il  gland
L e ft  C arotid  a rea  j
U lcer  h ea led  
Gland sm a ller
R ecurrence -  6 months
Glands in v o lv e d  
L e ft  s id e  neck
U lcer  h ea led  
Glands sm a ller
No ev id en ce  o f  d is e a s e  
-  8  months
Glands in v o lv e d  
R ig h t s id e  nec k ;
Died -  1 month, from Carcinoma o f  Colon 
(Autopsy r e v e a le d  no d is e a s e  in  R iarynx)
Sm all gland  
R ig h t s id e  neck
U lcer  h e a led  
Gland n o t p a lp a b le
No ev id en ce  o f  d is e a s e  
-  15 months
-  63 -
A n a ly s is  o f  R e s u lt s .
T o ta l No. o f  c a s e s .............................................................. 16
One c a s e  was a  fem ale   .............................................i . e .  6 ,2P/o
A l l  c a s e s  showed m e ta s ta se s  in  C e r v ic a l Glands and one c a se  
a l s o  i n  th e  S u p r a -c la v ic u la r  G lands.
The prim ary growth and th e  m e ta s ta se s  were tr e a te d  s im u lta n eo u sly .
Degree o f  Improvement.
A. A pparently  Cured (U lc e r  h e a le d , g la n d s d is a p p e a r e d ) . . . .  4  c a s e s  ( 25$)
B. Improved (U lc e r  and g lan d s sm a ller  ) ............................................ 10 11 ( 6 2 . 5$
C. Not im p r o v e d   1 c a s e  ( 6 . 3# )
D. D ied from o th er  c a u s e s     1 " ( 6 .J$>)
A^
No s ig n s  o f  d is e a s e  a f t e r  18 m o n th s .......................    1 c a se
n  11 n  t t  11 H   #  •] 11
" " " " " 10  "   2 c a se s
B. > .• ' . ' •' ‘ .
D ise a se  a p p a ren tly  in a c t iv e  a f t e r  14 months ..........  1 ca se
•' " " " 8  "  2 c a s e s
n 11 " " 6  "  2 "
« " " " 5  " . . . . .  2  "
n " " " 4  "  1 ca se
11 " " " 3  " . . . . . 1 "
n n " " 1 month   1 "
No improvement: d ie d  i n  6  months 1 c a s e .
D ied  from o th e r  c a u s e s      1 c a s e .
(T h is  p a t ie n t  d ie d  from Prim ary Carcinoma o f  Colon. 
H is t o lo g ic a l  s e c t io n  o f  Pharyngeal W all a f t e r  au top sy  
r e v e a le d  no ev id en ce  o f  th e  p resen ce  o f  Carcinom a). 
T h is c a s e  i s  em itted  from th e  f o l lo w in g 'ta b le s .
R e s u lts  in  R e la t io n  t o  Age.
Average a g e  o f  c a se s  tr e a te d  .............................................  65  y e a r s .






51 -  60  y r s . 3 1 (33.J/S) 2 { 6 6 .&/0) -
6 1 - 7 0  0 9 3 (3 3 .3 $ ) 5 ( 5 5 . ^ ) 1 (11.17b)
Over 70 " 3 . 3 (lOCfo) -
-  65 -
R e s u lts  in  R e la t io n  to  D u ration  o f  D is e a se .
Average D u ration  o f  D ise a se  in  c a se s  t r e a t e d .................  10g- m onths.






Under 3 months 3 - 3 (100/o)
3 - 6  months 5 3 (6o ;0 1 ( 20/o) 1 ( 20/6)
O
N i vo 3 2 1 (5QS) 1 ( 5 0 0 -
9 - 1 2  " 3 - 3 (loqjS) -
Over 12 " 2 - 2  ( io o ;0 -
R e s u lts  in  R e la t io n  to  S i t e  o f  Primary Growth.






iRyriform F ossa 6 2 (3 3 .3 $ ) 3 ( 5 0 0 1 (1 6 . 6 /0
V a lle c u la 6 1 ( 1 6 . 6/0) 5 (8 3 .3 /0 -
Pharyngeal Wall 3 1 (3 3 .3 /0 2  ( 6 6 . ^ 0 -
'
-  66
R e s u lts  o f  tre a tm e n t o f  P o st-C r ico id . Carcinoma.
C ase No. Age Sex D u ration S i t e  o f  Prim ary L e sio n .
36 1 
»-------------------------------------------
59 y r s . Male 9 months P o s t -C r ic o id  R egion ( l e f t )
37
1
45 y r s . Female
.
2 months P o s t-C r ic o id  R egion  ( l e f t )
38 28 y r s . Female 6 months P o s t-C r ic o id  R egion  ( l e f t )
39 45 y r s . Female 3 months P o s t -C r ic o id  R egion  ( r ig h t )
40 67 jjrrs. Female 2 years P o s t -C r ic o id  R egion
■ ‘v ̂  ‘  ̂‘ "' 5'’ * '.S'- '
i ' & s f f i -  I .  "
I
-  6? -
M eta sta ses Immediate
R e su lt
L ate
R e s u lt
N i l  found U lc e r  sm a ller  
S evere  R e a c tio n
R ecurred -  5 months 
D ied  -  7 months
N i l  found U lc e r  sm a ller  
Much oedema
R ecurred -  6 months 
Di ed -  10 months
F ix ed  g land  
L e f t  s id e  neck
No improvement D ied -  2 months
N i l  found U lc e r  ed ges h e a lin g R ecurred -  4  months
N i l  found Sm all r e s id u a l  
u lc e r
No e v id en ce  o f  d is e a s e  
-  10  months
»1
«■ « ■
.a &Z in  2 .............. . . . . . .  1 y j. /<«
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A n a ly s is  o f  R e s u lt s .
T o ta l No. o f  c a s e s    ....................................  5
One c a s e  occurred  in  a  m a l e ........................... i . e .  20fi>
Only one c a se  showed m e ta s ta se s  in  th e  C e r v ica l G lands. 
D egree o f  Improvement.
A. U lc e r  h e a l e d ..............................................................  1 c a se  (20/o)
B. Improved ( u lc e r  reduced  in  s i z e )   ...........  3  c a s e s  ( 6 <y/o)
C. Not im p r o v e d ..............................................................  1 c a s e  ( 2C$)
Aj.
No s ig n s  o f  d is e a s e  a f t e r  10 m o n th s   1 case
B.
D is e a se  a p p a ren tly  in a c t iv e  a f t e r  6 m on th s.. 1 c a se
h ii ' «  " 5  ” . .  1 "
n 11 n " 4  1 " .
C. . . .
Not improved: D ied i n  2 m o n th s   1 ca se
S u g g ic a l trea tm en t.
Tracheotomy was r e so r te d  to  in  2 c a s e s .  
Gastrostomy was r e so r te d  to  in  3 c a s e s .
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R e s u lts  in  R e la t io n  t o  Age.
Average age o f  e a s e s  t r e a t e d ................................................ 4© y e a r s .






Under 40 y r s . 1 - — 1 (100/b)
41 -  5® " 2 - 2 (1 0 ($ ) -
51 -  60 " 1 - 1 (100/,) -
Over 60  " 1 1 (1 OQjb) - -
R e s u lts  in  R e la t io n  to  D uration  o f  D ise a se .
Average D u ration  o f  D ise a se  i n  c a se s  tr e a te d    9 months.






Under 6 months 2 - 2 (10Q1S) -
6 - 1 2 2 - 1 (5C$) 1 (5CP/o)
Over 12 " 1 1 (1 0  CP/o) - -
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CARCINOMA OF THE BREAST.
U n trea ted  C ases. ‘
A ccording to  Rqwntree ( 2 3 ) ,  th e  average d u r a tio n  o f  l i f e  in  
u n tr e a te d  c a s e s  i s  3i ‘ y e a r s .
Comparison o f  R e s u lts  o f  R a d ia tio n  treatm ent in  Carcinoma o f  B r e a s t .
Author M eta sta ses No. o f  
Cases
3 y e a r s ' S u r v iv a l
Raven (24 ) N i l 49 14 (2&/o)
S e v e r a l Workers (25) P resen t 23 8  (35^S)
S e v e r a l Workers (2 6 ) P resen t 17 4  ( 23fo)
Comparison o f  R e s u lts  o f  S u r g ic a l treatm ent o f  Carcinoma o f  B r e a s t .
Author M etasta ses No. o f  
Cases
3 y e a r s ' S u r v iv a l
D r e s s ie r  & P e l l e t i e r '27) P resen t 48 6  (1 2 .5 ^ )
Lee (28) P resen t 191 29 (1?/o)
Raven (2 9 ) P resen t 36 4  (U fo)
Raven (3 0 ) N il
L
15 3 ( 2 $ )
Comparison o f  R e s u lts  o f  Combined. R a d ia tio n  and S u r g ic a l treatm ent
o f  Carcinoma o f  B r e a st .
Author No. o f  
Cases
5 y e a r s ' S u r v iv a l
N ic h o lso n  & Berman (31) 74 27 (3 6 .5 * )
Lee (3 2 ) 83 24 (2 5 * )
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Results of Treatment of Primary Carcinoma of Breast (Without Metastases)
Case No. Age Sex D u ration P re v io u s  Treatment
41 76 y r s . Female 3 months N i l
42 75 y r s . Female 4  years Radium p laque -  3 y ea rs
43 79 y r s . Female 18 months N il
44 68  y r s . F anale 3 months N i l
45 76 y r s . Female 4  weeks N i l
46 73 y r s . F an ale 8  y e a r s N i l
47 64  y r s . F an ale 6 months N i l
48 81 y r s . F anale 2  months N il
J f t f y  -
S i t e  o f  Tumour Immediate
R e su lt
L ate
R e s u lt
M obile nodu le  
A x il la r y  quadrant
Nodule sm a lle r  & 
s o f t e r
C o n d itio n  s ta t io n a r y  
-  17 months
U lc e r a te d  mass 
A x il la r y  quadrant
. _............................. -
Mass h a l f  form er  
s i z e .  U lcer  h e a led
Mass p r e se n t  but 
in a c t iv e  -  6 months
U lc e ra te d  mass 
A x il la r y  quadrant
Tumour and u lc e r  
sm a ller
Mass p r e s e n t  but 
in a c t iv e  -  19  months
M obile nodule  
A x i l la r y  t a i l
No tumour p a lp a b le No tumour p a lp a b le  
-  9 months
Large nodule  
A x il la r y  t a i l
Nodule sm a ller C o n d itio n  s ta t io n a r y  
-  4  months
U lc e ra te d  mass 
A x il la r y  quadrant
Mass sm a ller C on d ition  s ta t io n a r y  
-  3 months
F ix ed  mass below  
. A reo la
Mass sm a lle r  & 
m ob ile
R ecurred
D ied  -  8  months
F ixed  nodule  
A x i l la  r y  quadrant
Nodule sm a ller Sm all nodu le -  in a c t iv e  
-  12 months
A n a ly s is  o f  R e s u lt s .
Total No/' 6f cases  ..................    8
A l l  c a s e s  were fem ales.
None o f  th e  c a s e s  showed g la n d u la r  m e ta s ta se s .
A l l  c a s e s  were in o p e r a b le .
In op erab le  b ecau se  o f  e x te n t  o f  d is e a s e  t* t . . 3 c a s e s
" " " advanced a g e ........................  5 c a se s
Degree of Improvement.
A. Tumour d is a p p e a r e d   ..............................  1 c a se  (1 2 .J /o )
B. Improved (tumour sm a ller )  ............................  6 c a s e s
C. Not Im p roved ..........................................................  1 c a se  (12.^&)
A. ,  ;
No ev id en ce  o f  d is e a s e  a f t e r  9 '.m o n th s 1 ca se
B.
D ise a se  a p p a ren tly  in a c t iv e  a f t e r  19 months ............  1 ca se
II n ii n  ̂y  ii . . . . . .  1 "
ii II n ii 1 2  "  . . . . . .  1 n
ii ii " " 6 " ............  1 "
n ii 11 "  A  "  . . . . . .  1 "
ii " " n j  n . . . . . .  1 "
c.
Not improved: d ie d  in  8 months 1 case
-  75 -
R e s u lts  i n  R e la t io n  to  Age.
Average age  o f  c a s e s  t r e a t e d .................................... 74 y e a r s .
A 'stu d y  o f  th e  t a b le  o f  r e s u l t s  shows th a t  th e  a g e  groups 
f a l l  w ith in  stery narrow l im it s  around th e  average a g e , co n seq u en tly  
th e  age  f a c t o r  cannot have in f lu e n c e d  th e  r e s u l t s  t o  any a p p r e c ia b le  
e x te n t .
R e s u lts  in  R e la t io n  to  D uration o f  D ise a se .
Average D u ration  o f  D ise a se  in  c a se s  t r e a te d    22 m onths.






Under 12 months 5 1 (2  CP/o) 3 W ) 1 (20 fo)
Over 12 " 3 - 3 (10C$) -
Results in Relation to Extent of Growth.
M o b ility  
o f  Tumour






M obile 5 1 (2CP/o) 4  (8Cf?o) -
Adherent 3 - 2 (66.6^o) 1 (3 3 .3 ^ )
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Results of Treatment of Metastases from Carcinoma of Breast.
Case No. Age Sex D u ration P rev io u s  Treatment
49 65  y r s . Female 25  y e a r s R a d ic a l Am putation -  1 y ea r
50 48  y r s . Female 3 y ea rs R a d ic a l Am putation -  2 y ea rs  
Radium p laque -  18 months
51 40  y r s . Female 3-g- y ea rs L oca l E x c is io n  -  1 month
52 49  y r s . Female 4  y ea rs R a d ic a l Am putation -  2 y e a r s
53 58  y r s . Fem ale 2 y e a r s R a d ica l Am putation -  18 months
54 51 y r s . Female 9 months R a d ic a l Am putation -  8  months
55 57 y r s . Female 3 y e a r s
• -------------------------------------------------------------
R a d ica l A m putation -  2% y e a r s
56 48 y r s . Fem ale 3 y e a r s R a d ica l Am putation -  2 y e a r s
57 52 y r s . Female 1 8  months R a d ica l Am putation -  4  months
58 34 y r s . Female 2 y e a r s R a d ic a l Am putation -  19 months
59
i
56  y r s . Female 1+ y e a r s R a d ica l Am putation -  3"? y e a r s
60 62  y r s . Female 2 y ea rs R a d ica l Am putation -  20 months
61 68 y r s . Female 2 y ea rs R a d ica l Am putation -  17 months
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M eta sta se s Immediate
R e s u lt
l a t e
R e s u lt
A x i l la r y  g lan d s Glands sm a ller Pulmonary m e ta s ta se s  
D ied  -  2 months
A x i l la r y  g la n d s G lands sm a ller R e s id u a l f i b r o s i s  o n ly  
-  2 months
A x i l la r y  & Supra­
c la v ic u la r  g lan d s
Glands n o t  p a lp a b le
,
No ev id en ce  o f  d is e a s e  
e  15 months
Both supra­
c la v ic u la r  g lands
Glands sm a ller M u ltip le  s k in  m e ta s ta se s  
-  3 months
S u p ra c la v ic u la r
glands
Glands n o t p a lp a b le No ev id en ce  o f  d is e a s e  
-  5 months
S u p ra c la v icu la r
glahds
No improvement M u ltip le  m e ta s ta se s  
D ied -  4  months
S u p ra c la v ic u la r
g lan d s
G lands sm a ller R esid u a l f i b r o s i s  o n ly  
-  10 m onths
S u p ra c la v ic u la r
glands
Glands n ot p a lp a b le No e v id e n c e  o f  d is e a s e  
-  6 months
S u p ra c la v icu la r
glands
Glands n ot p a lp a b le No ev id en ce  o f  d is e a s e  
-  11 months
........
S u p ra c la v icu la r
g lan d s
Glands sm a ller R ecurrence in  g lan d s  
-  6 months
N odules in  scar N odules d isap p eared Pulmonary m e ta s ta se s  
-  5 months
N odules i n  sca r N odules d isappeared No ev id en ce  o f  d is e a s e  
-  10 months
U lc e r a te d  nodu les  
i n  s c a r
N odules d isappeared  
U lcer  h e a lin g
No ev id en ce  o f  d is e a s e  
-  9 months
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Analysis of Results.
Total No. of cases  .....   13
All cases were females. ,
All cases had previous surgical treatment to the primary growth;-
Radical Amputation.............   12 cases
Local Excision of Tumour...........   1 case
One case had Radium plaque treatment to the scar area following 
Radical Amputation.
Metastases in lymphatic glands............. 10 cases
" n skin of scar.........     3 "
Degree of Improvement.
A. Metastases disappeared................   7 cases (53.^S)
B. Improved (metastases smaller).......... 5  " (3 8 ,i$)
C. Not improved........................... 1 case C7«7&)
A.
No evidence of disease after 15 months ...... 1 case
_ n  11 n . » " 1 1  n . . . . . .  1 "
n II " " " 1 0  " . . . . . .  1 "
n  i t "  "  " 9  "  ........................  1 "
n  n  n  n  "  6  "  .... ..................... 1  "
n n " " " 5  " .....  2 cases
-  HO -  
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.-.-'i ' -j  ■ Apptur*': ‘.ly Sa:my-'<id
Oasg-s Gilred l - i
B. . . . . . .
t
Disease 'apparently , inactive after 10 months ...... 1 case .)
■•*vs " V '1 » -
i  /« * rs  j " i  ■ 5 £?•»'} 3  « . iiii. >1 «
“  "  "  "  " 6  It o ______ „<£ ...... cases;
C.
■ *' V /A* .>Not improved: died in 4 months ..'.;v............  1 case.
R e s u lts  in  R e la t io n  to  Age.
Average age of cases treated.................. . 53 years.






Under 40 y r s . 1 - 1 ( 1 0<$) -
41 -  50 " 4 2 (50*) 2  ( 5 0 }o) -
51 -  60  " 5 3 ( 6QU) 1 ( 2Qo) 1 ( 2tyo)
Over 60 " 3 2 ( 6 6 . 6/ 0) 1 (33-3^ ) -
R e s u lts  in  R e la tio n  to  Iteration  o f  D is e a se .
i . e .  from o n se t o f  symptoms to  commencement o f  T eleth erap y . i
Average D uration o f  D isea se  in  c a se s  t r e a t e d ...................  31 months.
(One c a se  i s  exclud ed  from t h is  c a lc u la t io n .  The d is e a s e  began 
a s  a  lo n g -sta n d in g  Chronic M a s t it is  and i t  i s  th e r e fo r e  im p o ss ib le  to  
determ ine a c c u r a te ly  th e  o n se t o f  m alignant c h a n g e s .)
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Under 2 y ea rs 2 1 ( 50/o) mm 1 ( 5 9 0
2 y e a r s 4 3 ( 7 5 0 1 ( 2 5 0 -
3 years 4 2 (5QO 2 ( 5 0 0 -
Over 3 y ea rs 2 1 (50/i) 1 t5V /o) -
R esu lts  in  R e la tio n  to  S it e  o f  M etastases.






A x illa r y  Glands 2 - 2 (1 00/i) mm
Supraclav icu lar Gl. 8 4  (5<?0 3 ( 3 7 .5 0 1 ( 1 2 .5 0
Nodules in  Skin 3 3 (100/o) - -
These cases were not examined rad io g ra p h ica lly  fo r  th e  presence  
o f  Pulmonary or Bony M etastases, but th ere  were no c l in i c a l  s ig n s  o f
I
such a t  the time o f  treatm ent.
I
Incidence o f Lunr- and Bone M etastases in  Carcinoma o f  B reast.





Lungs only Bones on ly Lungs & Bones
Dresser & 
Pelletier (33)
300 293 (58- 6/i) 73 (14 . $£) 86 ( I 7 . ? i ) 48 (9 .^ i)
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RESULTS OF ALL CASES TREATED.
S i t e  o f  D ise a se No. o f  C ases
M eta sta se s  from C are. Tongue & B.Mucos a 15
I n t r in s i c  Carcinoma o f  Larynx 4
Carcinoma o f  Pharynx 16
Carcinoma o f  P o s t-C r ic o id  R egion 5
Prim ary Carcinoma o f  B reast 8
M eta sta ses  from Carcinoma o f  B rea st 13
T o ta l 61
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w rysJj-i:t:: i f . . t
- .n . v«:«s i* : as
No E vidence  
o f  D ise a se
Improved Not
Improved
D ied  frcm  
O ther C auses
5 ( 3 3 . # ) 7  ( 4 6 . # ) 3 ( 2 # ) —
1 ( 2 # ) 3 (75%) -  ,J r  , -
4  ( C # ) 10 ( 6 2 . # ) 1 ( 6 . # ) 1 ( 6 . # )
1 ( 2 # ) 3 ( 6 # ) 1 (2C%) -
1 ( 1 2 . # ) 6 ( 7 # ) 1 ( 1 2 . # ) -
7 ( 5 3 . # ) 5 ( 3 8 . # ) 1 (7.7%) -
19 ( 3 1 . # ) 34 (55.7%) 7 (11%) 1 ( 1 . # )
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REVIEW OP RESULTS. :"
The work rev iew ed  in  t h i s  t h e s i s  i s  so  r e c e n t  th a t  i t  i s  im p o ss ib le  
t o  speak o f  "cures" i n  th e  se n se  in  which th e  te r n  i s  u s u a l ly  a p p lie d  
to  m alignancy , i . e .  th o se  c a s e s  w hich show no s ig n s  o f  recu rren ce  o f  th e  
d is e a s e  o v er  a  p e r io d  o f  n o t l e s s  than f i v e  y e a r s . And i t  i s  o n ly  by 
a llo w in g  such  an in t e r v a l  t o  e la p se  b e fo r e  c o l l e c t in g  s t a t i s t i c s  th a t  a  
tru e  e s tim a te  o f  th e  v a lu e  o f  R ad ia tion  Therapy can be a s s e s s e d .
As w i l l  be seen  from th e  p receed in g  ch a p ter , however, th e  f ig u r e s  
a r e  drawn from r e s u lt s  a t  va ry in g  in t e r v a l s  up to  about 18 months a f t e r  
th e  a p p l ic a t io n  o f  trea tm en t. I t  i s  w orth w h ile , th e r e fo r e ,  su rv ey in g  
th o se  r e s u l t s  on hand.
M etasta ses from Carcinoma o f  Tongue and B uccal Mucosa.
The com parison t a b le s  in  t h is  s e c t io n  r e v e a l g r e a t  v a r ia t io n s  among 
d if f e r e n t  w orkers. This can be accounted  f o r  by (a )  th e  w i l l in g n e s s  o f  
c e r t a in  workers to  a c c ep t fo r  trea tm en t o b v io u s ly  advanced c a s e s ,  (b ) the  
q u a n tity  o f  Radium and f a c i l i t i e s  a v a i la b le  and ( c )  v a r ia t io n s  in  the  
tech n iq u e  employed. The l a t t e r  i s  e s p e c ia l ly  tr u e  o f  th e  "3-year"  
f ig u r e s ,  s in c e  i t  i s  o n ly  very  r e c e n t ly  th a t  any attem pt has been made to  
s ta n d a r d ise  m ethods.
On f i r s t  im p ression , th e  S u r g ic a l r e s u l t s  seem much more s a t i s f a c t o r y  
than th o se  o b ta in ed  t f i th  Radium but i t  must be remembered th a t  o n ly  
r e l a t i v e l y  e a r ly  c a s e s , in  which th e  d is e a s e  can be e n t ir e ly  e r a d ic a te d , can
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hope f o r  cu res  by  Surgery , w hereas a  much l e s s  s tr in g e n t  s e le c t i o n  
need be e x e r c is e d  on c a s e s  chosen  f o r  T e le th era p y . In  o th e r  words,
Radium o f f e r s  hope o f  improvement to  a  w id er  range o f  c a s e s  than does 
Surgery.
The s u c c e s s  o f  I n t e r s t i t i a l  N eed lin g  has rendered  i t  the  
method o f  c h o ic e  in  th e  treatm ent o f  prim ary ca n cer  o f  th e  B uccal 
E p ith e liu m , and t h i s  p la n  was fo llo w e d  in  th e  c a se s  de s c r ib e d  in  t h i s  
t h e s i s  u n le s s  th e  p resen ce  o f  s lo u g h in g  u lc e r s  or s e p s i s  c o n tr a in d ic a te d  
i t s  u s e , in  w hich c a se  Diatherm y E x c is io n  was c a r r ie d  o u t.
15 c a ses  o f  g la n d u la r  m e ta s ta se s  were t r e a te d . 5 c a s e s ,  (33.3%) 
showed no s ig n s  o f  recu rren ce  a f t e r  p e r io d s  v a ry in g  from 3 to  18 months.
7 c a s e s ,  (4 6 . 6%) were, d e f i n i t e l y  im proved, w h ile  3 c a se s  ( 2 # )  d id  not  
respond.
The c a se s  f a l l  w ith in  a  w ide range o f  age grou p s, but th e  age  
fa c t o r  d id  n o t appear t o  have any b ear in g  on th e  r e s u l t s ;  nor d id  the  
d u ration  o f  th e  d is e a s e  b e fo r e  treatm en t. I t  i s  ap p aren t, however, th a t  
m eta sta se s  o r ig in a t in g  from can cers towards th e  t i p  o f  th e  Tongue tended to  
d isap p ear more r e a d i ly  than th o se  emanating from o th er  s i t u a t io n s  i n  th e  
mbuth. This i s  n o t n e c e s s a r i ly  tr u e  o f  th e  prim ary growths in  th e  mouth.
As i s  to  b e  exp ected , when more than one s e t  o f  g lan d s were 
in v o lv e d , o r  p a r t ic u la r ly  when g lan d s on both  s id e s  o f  th e  neck were 
a f f e c t e d ,  th e  r e s u l t s  were poorer.
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Carcinoma o f  th e  Upper A ir  P a ssa g e s .
Growths o f  th e  L aryngeal and Pharyngeal R egions a r e  from a 
t e c h n ic a l  p o in t  o f  v iew , adm irably s itu a te d  f o r  T eleth erap y . T heir  
depth below  th e  sk in  i s  s u f f i c i e n t l y  g r e a t  t o  render them r e l a t i v e l y  
immune to  r a d ia t io n  d e l iv e r e d  from su r fa c e  p la q u e s , w h ile  any attem pt a t  
th e  d ir e c t  in s e r t io n  o f  n e e d le s  must n e c e s s i t a t e  th e  exposure o f  the 
growth by s u r g ic a l  m eans. Im p lan ta tion  o f  Radon Seeds has been t r i e d ,  
bu t d i f f i c u l t y  in  o b ta in in g  an adequate dosage and a s a t i s f a c t o r y  
d is t r ib u t io n  has r e s u lt e d  in  t h e ir  d is u s e . The grow ths, on th e  o th e r  
hand, a r e  w e l l  w ith in  th e  l e t h a l  range o f  a  2 - gramme Radium Bomb, and to  
ir r a d ia t e  th e  r e g io n  u n ifo rm ly  i s  o n ly  a  m a tter  o f  e x p e r ien ce  in  a d ju s t in g  
tn e  p o r ts  o f  e n try  and d osage.
R eferen ce  to  th e  t a b le s  o f  S u r g ic a l r e s u l t s  in  th e se  c a s e s  w i l l  
show how v e r y  u n s a t is fa c to r y  treatm ent has h ith e r to  b een , and in  v iew  o f  
th e  d i s t r e s s in g  symptoms o f  th e  d is e a s e  i f  a llow ed  to  f o l lo w  i t s  n a tu ra l 
c o u r se , any m easures which render th e  p a t ie n t ' s  c o n d it io n  more b earab le  
a r e  to  be welcomed.
In  a l l  th e  c a ses  tr e a te d  in  t h i s  group, w ith  th e  e x c e p tio n  o f  4  
o f  th e  P o s t-C r ic o id  carcinom as, th e  d is e a s e  had spread  t o  the C e r v ic a l  
Lymphatic Glands; and treatm ent f i e l d s  were so  d e v ise d  th a t  th e  m eta sta ses  
r e c e iv e d  r a d ia t io n  s im u lta n eo u sly  w ith  th e  prim ary growth. Indeed t h is  
cou ld  h a rd ly  b e  avoided  a s  th e  glands l i e  s u p e r i f i c i a l  to  th e  tumour.
There was no c a s e  f o r  which Surgery o f fe r e d  a hope o f  cure.
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Carcinoma o f  Larynx ( i n t r i n s i c ) .
4  c a s e s  were tr e a te d . In  each in s ta n c e  th e  p a t ie n t  was a  m ale  
and th e  r ig h t  V ocal Cord was in v o lv e d  -  t h i s  i s  tr u e  o f  a  v e r y  la r g e  
number o f  I n t r i n s i c  L aryngeal C ancers.
In  3 c a s e s  th e  prim ary growth was made to  d isa p p e a r , and in  the  
fo u r th  i t  was g r e a t ly  red u ced , w h ile  2 o f  th e  c a se s  showed no recu rren ce  
o f  th e  d is e a s e  l o c a l l y  a f t e r  an in te r n a l  o f  one year .
No s p e c ia l  f a c t o r  was found w hich seemed to  in f lu e n c e  th e  resp o n se  
t o  Radium.
6arcincroa o f  Pharynx.
In  t h i s  group a  la r g e r  s e r ie s  o f  c a s e s  were in v e s t ig a te d ;  16 in w a ll ,  
and th e se  in c lu d e d  growths from th e  fo llo w in g  s i t e s
fy r ifo rm  F o s s a ............... 6 c a s e s ,
V a l l e c u l a   6 "
Pharyngeal W a l l   4  "
From t h e ir  c l i n i c a l  c h a r a c te r is t ic s  and f o r  th e  purpose o f  th e se  
n o te s ,  th ey  may be d escr ib ed  in  one group. In  a l l  c a s e s  m e ta s ta se s  were 
p r e sen t in  th e  C ervical. G lands.
4  c a s e s  ( 25;j) showed no ev id en ce  o f  th e  d is e a s e  a f t e r  in t e r v a l s  o f  
from 10 to  18 months. 10 c a se s  ( 62 . J/o) showed d e f in i t e  improvement, w h ile  
th e  rem aining 2 c a se s  d ie d  -  one from another cau se .
The age o f  th e  p a t ie n t  d id  not appear to  in f lu e n c e  th e  r e s u l t .
In  n e a r ly  ev ery  ca se  treatm ent was sought w ith in  12 months from
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th e  o n s e t  o f  symptoms^and a s  i s  to  be ex p ec ted , th o se  c a s e s  in  which  
treatm ent was i n s t i t u t e d  e a r ly  showed the b e s t  r e sp o n se . Apparent cure  
was n ot a t ta in e d  i n  any c a se  w ith  a  h is to r y  lo n g e r  than 9 m onths.
The e x a c t s i t e  o f  th e  l e s io n  made no d if fe r e n c e  to  th e  p r o g n o s is .
Carcincma o f  th e  P o s t-C r ic o id  R egion .
Here 5 c a s e s  were d e a l t  w ith , fo u r  o f  them b e in g  fem a les . 'This 
i s  a  common f in d in g  in  can cers o f  th e  P o s t-C r ic o id  R egion . P a t ie n t s  seek  
a d v ic e  e a r ly  b ecau se  o f  th e  p a r t ic u la r ly  d is a b lin g  n atu re  o f  th e  symptoms, 
w hich fr e q u e n tly  n e c e s s i t a t e s  a  tracheotom y o r  gastrostom y. U n fo r tu n a te ly , 
r a d ia t io n  ten d s to  produce a  c o n s id e r a b le  d egree  o f  oedema l o c a l ly ,  and 
th a t  o f  i t s e l f  may cau se  o b s tr u c t io n  to  th e  airw ay "frith marked d ysp h ag ia , 
to  such an e x te n t  a s  t o  demand s u r g ic a l  in te r v e n t io n . The d is e a s e  i s  
u s u a l ly  f a t a l  b e fo r e  m eta sta se s  have developed .
One c a se  showed no ev id en ce  o f  th e  d is e a s e  a f t e r  10 m onths, but 
o f  th e  o th er  4  c a s e s ,  w h ile  3 were temporarily im proved, a l l  had recu rren ces  
i n  a  few  m onths.
Of th e  cancers o f  the Upper A ir  P a ssa g es, th a t  in  th e  P o s t-C r ic o id  
R egion a f f e c t s  a  younger ty p e  o f  s u b je c t ,  and i s  more d isa p p o in tin g  in  i t s  
resp on se  to  treatm ent. G en era lly  sp eak in g , th e  o ld e r  th e  p a t ie n t ,  th e  
b e t te r  a r e  th e  chances o f  improvement, probab ly  because th e  growth then  
ten d s to  be l e s s  a c t iv e ,  and s in c e  th e  p a t ie n t  u s u a l ly  d ie s  from the  
seq u e la e  o f  th e  o b s tr u c t iv e  symptoms r a th er  than from a  d isse m in a tio n  o f  
th e  a c tu a l  d is e a s e .
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The r e s u l t s  o f  the. c a s e s  tr e a te d  were oh th e  w h ole , u n s a t is fa c to r y .
Carcinoma o f  th e  B r e a st .
In  t h i s  c o n d it io n , p rov id ed  th e  d is e a s e  i s  c l i n i c a l l y  l o c a l i s e d  
to  th e  B r e a s t , R a d ic a l Amputation o f f e r s  p r o sp e c t  o f  cure in  a  v e r y  la r g e  
number o f  c a s e s ,  and i s  th e r e fo r e ,  th e  l i n e  o f  treatm ent to  be recommended.
In  many p a t ie n t s  in  w hich spread  has taken  p la c e  beyond t h i s  a r e a , 
however, a lth o u g h  ap p a ren tly  th e  lym phatic system  has been ad eq u a te ly  
removed a t  th e  tim e o f  o p e r a tio n  and a l l  t r a c e s  o f  th e  cancer w ith  i t ,  the  
in c id e n c e  o f  subsequent m e ta s ta se s  i s  h ig h . I t  i s  in  an attem p t to  
p ro v id e  f o r  t h i s  typ e  o f  c a se  th a t  a  com bination  o f  su rgery  and r a d ia t io n  
th erap y  has been  in s t i t u t e d ,  and in d eed  found to  m eet w ith  a la r g e  d ecree  
o f  su c c e s s . P r e o p era tiv e  r a d ia t io n  w i l l  o f te n  reduce an i n f i l t r a t i n g  growth  
so a s  to  ren d er i t  o p era b le , and on th e  o th e r  hand, a  p o s t -o p e r a t iv e  course  
o f  r a d ia t io n  to  th e  c h e s t  (w hether by Radium o r  Deep X -rays) would appear 
to  l e s s e n  th e  l ik e l ih o o d  o f  recu rren ce.
Two ty p e s  o f  c a se s  rem ain, however, (a )  th e  B rea st S c irrh u s  in  
women who a r e  u n s u ita b le  fo r  s u r g ic a l  o p e ra tio n  on account o f  a g e , e t c . ,  
and (b )  th e  g lan d u lar  m eta sta se s  superven ing on r a d ic a l  rem oval o f  a  B rea st. 
These a r e  th e  two c la s s e s  examined in  t h i s  t h e s i s .
Ppima-ry Carcinana of the Breast.
8 c a se s  were tr e a te d . A l l  c a se s  were fem a les , and w ere in op erab le
th e
e it h e r  on account o f  th e  e x te n t  o f  the d is e a s e  o r  because o f/ad van ced  age  
o f  th e  p a t ie n t .  Ho g lan d u lar  m eta sta se s  were p resen t in  any o f  th e  c a s e s .
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The ca n cer  was o f  th e  r e l a t i v e l y  slow -grow in g  s c ir r h u s  ty p e , 
and where s u r g ic a l  rem oval i s  im p o s s ib le , T e le th era p y  would appear to  
be th e  m ost co n v en ien t method o f  a r r e s t in g  i t s  spread .
One c a s e  showed no ev id en ce  o f  th e  d is e a s e  9 months a f t e r  
tre a tm e n t, w h ile  6 were improved f o r  v a ry in g  p e r io d s  o f  from 3 to  19 months. 
One c a se  d id  n ot respond to  trea tm en t.
The average a g e  was 74 y e a r s , and a l l  c a se s  came w ith in  a  few  
y ea rs  o f  t h i s .  C onsequently , th e  age f a c t o r  d id  n ot in f lu e n c e  th e  
p ro g n o s is .
The d u ra tio n  o f  th e  d is e a s e  b e fo re  treab n en t v a r ie d  co n s id er a b ly ;  
th e  s h o r te s t  was 4  weeks and th e  lo n g e s t  8 y e a r s . The r e s u l t s  Y/ere 
independent o f  t h i s  fa c to r .
Tumours w hich v/ere m ovable over th e  deep s  tru e  ta r e s  o f fe r e d  a 
much g r e a te r  p r o sp e c t  o f  improvement than th o se  which had become adherent -  
t h is  i s  a s  would be exp ected , s in c e  th e  d is e a s e  in  th e  form er c a se  was 
c l i n i c a l l y  l o c a l i s e d  and a more e f f i c i e n t  treatm ent v/as p o s s ib le .
The A x il la r y  quadrant i s  by f a r  the m ost common s i t e  o f  B reast  
c a n c e rs , -  o f  th e  8 c a ses  d e sc r ib e d , 7 occurred  in  the A x i l la r y  quadrant 
and one in  the N ip p le  R egion. The r ic h  lym phatic network in  t h i s  l a t t e r  
area  p r e d isp o se s  to  e a r ly  d isse m in a tio n  and i n f i l t r a t i o n ,  and th e  p rogn osis  
i s  l e s s  h o p efu l.
M etasta ses from Carcinoma o f  B r e a s t .
13 c a se s  a r e  d es cr ib ed . In  a l l  o f  them th e  primary growth had
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p r e v io u s ly  b een  d e a lt  -with, s u r g ic a l ly .  In  1 2 o f  th e  c a s e s  th e  m easure  
adopted had b een  R a d ica l Am putation, w h il s t  in  th e  o th e r  c a s e  lo c a l  e x c is io n  
had been  c a r r ie d  o u t.
10 c a s e s  now had m e ta s ta se s  in  th e  A x i l la r y  o r  S u p r a -c la v ic u la r  
G lands, and in  th e  o th e r  3 c a s e s  th e  recu rren ce  took  th e  form o f  nodu les in  
th e  sk in  around th e  sc a r .
7 c a s e s  (5 3 .8 /0  showed no ev id en ce  o f  th e  d is e a s e  f o r  p e r io d s  o f  
from 5 to  1 5  months a f t e r  treatm ent ( th e s e  in c lu d e d  th e  3 c a s e s  o f  sk in  
r e c u r r e n c e s) . 5 c a se s  ( 3 8 . 4/ )  were im proved, and one ca se  d id  n o t respond. 
In  t h i s  l a t t e r  in s ta n c e  th e  d is e a s e  was ex trem ely  a c t iv e  surd m u lt ip le  
m eta sta se s  s h o r t ly  supervened.
From th e  t a b le s  i t  would appear th a t  th e  o ld e r  age-grou p s o f f e r  
a  b e t t e r  chance o f  reco v ery , b ut th e  c a se s  are  too  few  to  j u s t i f y  a  g e n era l 
sta tem en t on t h is  p o in t .
The d u ra tion  o f  th e  d is e a s e  d id  n ot seem to  p r e ju d ic e  th e
r e a c t io n .
M eta sta ses  in  th e  S u p r a -c la v ic u la r  Glands d isap p eared  more 
r e a d i ly  than th o s e  in  A x il la r y  G lands; t h i s ,  how ever, was probab ly  due 
r a th e r  t o  th e  t e c h n ic a l  d i f f i c u l t y  o f  tr e a t in g  th e  A x i l la  than to  any 
in h eren t d if fe r e n c e  in  th e  nature o f  th e  growths.
In th e  3 c a s e s  o f  sk in  recu rren ce the nodu les d isappeared  
c o m p le te ly . S in ce  sk in  nod u les can be tr e a te d  adm irably by su r fa c e  r a d ia t io n  
i t  i s  r e a l ly  uneconom ical to  employ a  bomb, but th e  c a s e s  are  in c lu d ed  here  
s im p ly  from th e  p o in t  o f  v iew  o f  in t e r e s t .
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A c o n s id e r a b le  p ro p o rtio n  o f  B rea st ca n cers  form m e ta s ta se s  in  
th e  Lungs and S k e le to n , but equipped w ith  o n ly  2 grammes o f  Radium, i t  i s  
im p o ss ib le  t o  attem pt trea tm en t in  th e se  c a s e s  b ecau se  o f  th e  e x te n t  and 
depth o f  th e  d is e a s e .  At th e  p r e se n t  tim e Deep X -ray  Therapy p ro v id es  
th e  most, h o p e fu l remedy.
A l l  C ases.
Of th e  61 c a se s  d e sc r ib e d , 19 (31*1%) showed no e v id en ce  o f  th e  
d is e a s e ,  34 (5 5 * 7 /)  were im proved, and 7 (1 1/b) gave no resp o n se .
This s e r i e s  o f  c a s e s  i s  a  f a i r  s e le c t io n  o f  th e  v a r i e t i e s  o f  
ca n cer  whose trea tm en t i s  w ith in  th e  scop e o f  a  2-gramme Radium U n it.
They are  ty p es  o f  tumour which by reason  o f  th e  i n a c c e s s i b i l i t y  o f  t h e ir  
s i t u a t io n  o r  th e  u n s u i t a b i l i t y  or f a i lu r e  o f  o th e r  forms o f  trea tm en t, have 
p resen ted  a d i f f i c u l t  problem to  th e  c l i n i c i a n ,  and th e  r e s u l t s  d e scr ib ed  
in  t h i s  t h e s i s  show th a t  th e  d is e a s e  can o f t e n  be made to  d isa p p ea r , or  
f a l l i n g  sh o r t  o f  t h is  id e a l ,  a t  any r a te  i t s  p ro g ress  may fr e q u e n t ly  be 
h e ld  in  ch eck , so  th a t th e  p a t ie n t  i s  enab led  t o  carry  on h i s  l i f e  in  much 
g r e a te r  com fort than would o th erw ise  be p o s s ib le .
T eleth erap y  i s  n o t a  cure fo r  can cer  any more than i s  Surgery or  
th e  o th er  form s o f  R ad ia tion  Therapy, but i t  d e f i n i t e l y  does ex ten d  the  
range o f  th e r a p e u tic a l m easures now a v a i la b le ,  and by so  doing i t  d eserv es  
fu r th e r  in v e s t ig a t io n  and developm ent.
Whether any new advantages are  to  be ga in ed  by th e  m assing  
to g e th e r  o f  g r e a te r  q u a n t it ie s  o f  the elem ent must s t i l l  remain t o  be seen .
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SUMMARY. ' : u  : ' :;f̂
1 . The Bomb u sed  co n ta in ed  2 grammes o f  Radium.
2 . The Bomb was a s  l i g h t  a s  p o s s ib le .  The n ose  was o f  s o l i d  Gold so
 b.'l • -
th a t  th e  d im ensions m ight be kept sm a ll and y e t  p rev en t l a t e r a l  
s c a t t e r  o f  th e  r a y s .
3 . The Bomb was f r e e ly  m ovable in  a l l  d ir e c t io n s .  The ad ju stm en ts to  
Bcsnb and p a t ie n t  were v ery  sim ple so  th a t  th e  a tte n d a n t was exposed  
in  th e  v i c i n i t y  o f  th e  Radium f o r  o n ly  two m in u tes p er  trea tm en t.
4 . The u lt im a te  aim in  a l l  Radium Therapy m ust be:
(a )  To d e s tr o y  th e  can cer  c e l l s .
(b )  To s t im u la te  th e  n a tu r a l d e fe n s iv e  mechanism o f  th e  body.
( c )  To m inim ise th e  damage t o  h e a lth y  t i s s u e s .
5 . Treatment should  be d es ig n ed  to  d e l iv e r  th e  maximum p o s s ib le  d ose  to  
th e  tumour w ith ou t i n f l i c t i n g  any permanent damage bn th e  sk in . By 
in c r e a s in g  th e  Radium -skin d is ta n c e  a g r e a te r  Depth Dose can be 
o b ta in ed , b u t th e  tumour dose must be l im ite d  by th e  th r esh o ld  o f  sk in  
to le r a n c e .
6 . The sk in  i s  marked o f f  in  a  number o f  "Ports o f  E ntry,"  and th e se  are  
tr e a te d  in  r o ta t io n ,  so th a t  each a rea  may recu p era te  betw een trea tm en ts .
7 . S u f f ic ie n t  screen age i s  a p p lied  t o  th e  Radium to  a r r e s t  th e  a lp h a , b e ta  
and s o f t  gamma r a y s , a s  th e se  a r e  absorbed by th e  s k in  -  o n ly  the  
hard gamma r a y s  are  used .
The b a s ic  p r in c ip le s  o f  D ista n ce  Therapy a r e  a narrow beam o f  
r a d ia t io n  and m u l t i p l i c i t y  o f  p o r ts  o f  e n tr y , combined w ith  a  
" c r o s s - f ir e "  method o f  a p p lic a t io n .
D ista n ce  Therapy u p s e ts  th e  g en era l m etabolism  to  a  l e s s e r  e x te n t  
than S u rfa ce  Radium Therapy.
The 61 c a s e s  tr e a te d  in c lu d ed
M eta sta ses  i n  the C e r v ic a l G lands,
Cancers o f  th e  Upper M r  P a ssa g es,
Primary can cers  o f  th e  B r e a st,
G landular m e ta s ta se s  from can cers  o f  th e  B rea st.
The r e s u l t s  d e scr ib ed  show that^ a h ig h  p ercen ta g e  o f  c a s e s  th e  d is e a s e  
can be made to  d isa p p ea r , w h ile  in  a  g r e a t  many more i t s  p ro g ress  may 
b e checked.
T eleth erap y  ex ten d s th e  range o f  th e r a p e u tic a l1 m easures now a v a i la b le  
£&r th e  treatm ent o f  can cer.
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CASE RECORDS.
P hotographic reco rd s  have n o t been  made s in c e  th e  d e e p -se a te d  
n atu re  o f  th e  d is e a s e  ren d ers i t  im p o ss ib le  thus to  d is p la y  th e  f e a tu r e s  
o f  th e  c o n d it io n .
E xp lan ation  o f  term s u sed  in  R ecords.
C on d ition ; t h i s  d e sc r ib e s  th e  s t a t e  o f  th e  d is e a s e  found on exam ination  
o f  th e  p a t ie n t  a t  th e  b eg in n in g  o f  treatm en t.
Treatm ent; th e  d a te  g iv e n  i s  th a t  on w hich treatm ent commenced a lth o u g h  
th e  cou rse  u s u a l ly  la s t e d  f o r  s e v e r a l  w eeks.
P a r t ic u la r s  o f  treatm ent a r e  g iv en  in  th e  fo llo w in g  order
(1 )  No. o f  P o rts  o f  E n try  used .
(2 )  Radium -skin D ista n ce .
(3 )  Hours o f  a p p lic a t io n .
( 4 ) T o ta l dose in  M illigram m e-hours.
I n t e r .  Irra d . ; I n t e r s t i t i a l  I r r a d ia t io n .
-  'i6 6  -
CASE MO. 1 .
H. B.
H is to r y .
C on d ition :
Treatm ent.
R e s u lt .
CASE NO. 2 .
J .  T.
H is to r y .
C on d ition .
-it’x-t j . t o  '  . A .  . - :  ■ .
62 y e a r s . M ale.
D ec. 1932: Sm all p a in fu l  nodu le on r ig h t  s id e  Tongue.
Dec. 19331 Large firm  nodu lar m ass on r ig h t  m argin  o f
Tongue -  a n te r io r  th ir d . Tongue f ix e d .  
M eta sta se s:  R igh t sutxnental g la n d , non-adh erent. 
G eneral c o n d itio n :  good.
1 5 .1 2 .3 3 :  I n t e r .  Irrad . to  Tongue -  894 mgm. h r s .
2 0 .1 2 .3 3 :  T e le th era p y  to  r ig h t  s id e  o f  neck.
•••'• •• 5 p o r t s ,  3 cm ., 10 hou rs. 2 0 ,0 0 0  mgm« h r s .
Im m ediate: Prim ary l e s io n  h a l f  form er s i z e .
Glands n o t p a lp a b le .
Jan. 1935: Tongue h e a le d  w e l l .  No ev id en ce  o f  a c t iv e
d is e a s e .  G eneral c o n d it io n :  good.
67  y ea rs . M ale.
J u ly  1934: U lcer  on l e f t  m argin o f  Tongue -  m idd le  th ir d  -
growing ra p id ly .
S e p t. 1934: I n t e r .  Irra d . t o  Tongue -  Dosage ?
Nov. 1934: Tongue h ea led . R e s id u a l f ib r o s i s  p r e se n t.
M etasta ses: L e ft  su tm enta l & su b n a x illa r y  
g la n d s, f ix e d . G eneral c o n d it io n :  good.
- 1 0 1  -
Treatm ent. ; 2 3 .1 1 .3 4 :  T e le th erap y  t o  both  s id e s  o f  Neck.
5 p o r t s ,  5 cm ., 68  h ou rs. 1 3 6 .0 0 0  man, h r s .
R e s u lt .  Im m ediate: Marked oedema over  trea tm en t area .
Glands n o t p a lp a b le .
S e p t .1935: No ev id en ce  o f  d is e a s e .  T issu e s  s o f t  t o  p a lp a tio n .
G eneral c o n d itio n :  good.
CASE NO. 3 .
C on d ition . Nov. 1934:
H. L. 54 y e a r s . M ale.
H is to r y . S in c e  1919: R ecurrent p a in fu l u lc e r s  on Tongue.
Aug. 1934: Hard u lc e r  on t ip  o f  Tongue, g r a d u a lly  sp read in g .
I n te r .  Irra d . t o  Tongue -  273 mgn. h r s .
Indurated  u lc e r  ( 2 on. d iam eter ) on a n te r io r  
t h ir d  o f  Tongue. Tongue f ix e d . M eta sta se s:  Large 
adherent gland m asses b oth  sufcm axillary r e g io n s .  
G eneral c o n d it io n :  v ery  poor.
T eleth erap y  to  b oth  s id e s  neck.
4  p o r ts , 3 cm,, 12 hours. 2 4 .0 0 0  mgn. h r s .
R e s u lt . Immediate: No improvement in  c o n d it io n .
J a n .1935: Died from th e  d is e a s e .
Treatm ent. 16 .1 1 .3 4 :
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:Pj*fi«na3K)... ■
E. W.
R e s u lt .History.
C on d ition .
GASH H 0._
T rea tm en t.
H is to r y.
R e s u lt .




H isto ry .
Con d it io n .
lj_ ■ -.ftsrer- <«***« ; '
70 y e a r s . ’ M ale.
j  . r ~ ~
Apr. 1934: S n a il  u lc e r  and burning s e n s a t io n  on dorsum
o f  Tongue.
O ct. '1*934:C " ThduTated u lc e r  (3 cm. d iam eter) in v o lv in g
' dorsum and l e f t  m argin o f  Tongue -  m id d le  th ir d .
-----------  Tongue f ix e d .  M eta sta ses: L e ft  s u ln e n ta l  &
s u b n a x illa r y  g lan d s. G eneral c o n d itio n :  p oor. 
Much p a in .
1 3 .1 0 .3 4 :  I n te r . I r r a d ia t io n  to  Tongue -  8 6 4  mgn. h r s .
2 6 .1 0 .3 4 :  T e le th erap y  to  both  s id e s  neck .
7 p o r t s ,  3 can.,  21 hours. 4 2 ,0 0 0  mgn. h r s . 
Immediate: Severe 'Radium r e a c t io n . U lc e r  h e a lin g .
Glands much "sm aller. No p a in .
Mar. 1935: R ecurred. Tongue f ix e d . D ysphagia.
J u ly  1935: Died from  the" d is e a s e .
74. y e a r s . M ale.
1930: U lcer  l e f t  s id e  o f  Tongue. Growing.
1931: E x c is io n  o f  u lc e r .  ( Squam ous-cell carcinom a).
Oct. 1934: Indurated u lc e r  (1 an. d iam eter) on l e f t  s id e
o f  Tongue -  p o s te r io r  th ir u . f ix e d .
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Treatm ent.
R e s u lt .
CASE NO.
M. P.
H is to r y .
C on d ition .
Treatm ent.
R e s u lt .
CASE HO.
M eta sta ses: L e ft  s u b n a x illa r y  & su p e r io r  & 
in f e r io r  deep c e r v ic a l  g la n d s .
— ■ G eneral c o n d it io n :  poor.
3 0 .1 0 .3 4 :  T eleth erap y  to  b oth  s id e s  o f  n eck .
5 p o r t s ,  3 cm ., 15  h ours. 3 0 .0 0 0  mgn. h r s . 
Inm ediate: S evere  Radium r e a c t io n . Glands d e f i n i t e l y  sm a ller
May 1-935: Glands in c r e a s in g  and d is e a s e  sp read in g  r a p id ly .
81 y e a r s . . M ale.
S ep t. 1933: U lcer  on t ip  o f  Tongue.
Mar. 1934: Indurated  u lc e r  (1 cm. d iam eter) on dorsum o f
Tongue -  a n te r io r  th ir d . Tongue f ix e d .
M eta sta ses: Both s u b n a x illa r y  g la n d s , f ix e d .  
G eneral c o n d itio n :  v ery  p oor. S e n i le .  
1 9 .3 .3 4 :  T eleth erap y  to  both  s id e s  o f  neck.
3 p o r t s ,  3 can. 12 hours. 24 .0 0 0  mgn. h r s .
Immediate: No resp on se  to  treatm en t.
J u ly  1934: D ied from th e  d is e a s e .
F. E. 51 years. Male.
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H is to r y . Nov. 1931: Sim ple u lc e r  l e f t  s id e  Tongue. R e c e n tly
d evelop ed  hard edges.
C o n d itio n . Nov. 1933 '• Indurated  u lc e r  (1 cm. d iam eter) on l e f t  m argin
o f  Tongue -  m iddle th ir d . M e ta sta se s: L e ft  
s u b n a x illa r y  g la n d , f ix e d .  G eneral c o n d it io n :  
v e r y  good.
I n te r . Irra d . to  Tongue -  720 m@n. h r s . 
T eleth erap y  to  l e f t  s id e  o f  neck.
4  p o r t s ,  3 cm ., 24 hours. 4 8 .0 0 0  mgpi. h r s .
Tongue h e a le d . Glands sm a lle r . Marked in d u r a tio n  
i n  neck. . . .
Aug. 1934: R ecurrence. W idespread m e ta s ta se s .
O ct. 1934: D ied  from th e  d is e a s e .
Treatm ent. 9*11*33 
2 .1 2 .3 3
R e s u lt . Immediate:
CASE. NO. 8 .
J .  A. 71 y e a r s . M ale.
H is to r y * 1926: RapiUcm a e x c ise d  from l e f t  s id e  Tongue.
1 9 3 1 : " 11 " r ig h t  " "
J a n .1934: In c r ea s in g  p a in  l e f t  s id e  Tongue.
C on d ition . May 1934: E p ith eliom a on l e f t  m argin o f  Tongue -  m iddle
th ir d  -  extend ing to  f l o o r  o f  mouth ( 5 x 4  cm.) 
S u p e r f ic ia l  g l o s s i t i s .  Tongue f ix e d .  
M etastases: L e ft  s u b n a x illa r y  g lan d , f ix e d .  
G eneral c o n d itio n : poor.
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7 . 5 . 3 4 :.  D iatherm y e x c is io n  o f  u lc e r .
1 7 .7 .3 4 :  T eleth erap y  to  l e f t  s id e  o f  neck.
4  p o r t s ,  3 cm ., 54 h ou rs. 108 .000  man, h r s . 
Im m ediate: Very sm a ll r e s id u a l  u lc e r  l e f t  s id e  Tongue.
. , .  : No g lan d s p a lp a b le . F ib r o s is  in  neck.
O c t .1934: D ied from recu rren ce  o f  th e  d is e a s e .
71 y e a r s . Fem ale.
F e b .1934: U lcer  r ig h t  m argin o f  Tongue. Growing r a p id ly .
J u ly  1934: I n te r . Irra d . to  Tongde. -  3 ,0 2 4  mgm. h r s .
S ep t. 1934: R esid u a l u lc e r  on r ig h t  m argin o f  Tongue -  m idd le  
t h i r  d . ( 0 .5  cm* d iam eter) M etasta ses: Both  
s u b n a x illa r y  g la n d s , f ix e d .  G eneral c o n d it io n :  good. 
2 7 .9 .3 4 :  T eleth erap y  to  both  s id e s  o f  neck.
4  p o r t s ,  3 cm ., 12 ^ ra rs . 24*000 mgm. h r s . 
Immediate: Glands s l i g h t l y  sm a ller .
F eb .1935: R ap id ly  growing recu rren ce .
10.
32 y e a r s . Female.
Aug.1931: Sm all u lc e r  r ig h t  s id e  Tongue. C au terized .
J a n .1933: U lcer  recurred .
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C on d ition .
Treatm ent.
R e s u lt .
CASE NO. 1
w. S.
H is to r y .
C on d ition .
Treatm ent.
R e su lt .
Apr. 1933: Sm all r a is e d  u lc e r  (1 cm. d iam eter) on r ig h t
m argin o f  Tongue -  m iddle th ir d . Tongue f r e e ly  m ob ile  
M eta sta se s:  R igh t su b m ax illary  g la n d , f ix e d .
G eneral c o n d it io n :  E x c e l le n t .
22.§-*33: I n t e r .  Irrad . to  Tongue -  585 mgm. h r s .
4 .8 .3 3 :  T e le th era p y  to  b oth  s id e s  o f  neck.
6 p o r t s ,  3 cm ., 18 h ou rs. 3 6 .0 0 0  mgm. h r s .
Im m ediate: U lc e r  h e a le d . Glands much sm a ller .
F e b .1935: No ev id en ce  o f  d i s e a s e .  G eneral c o n d it io n :  v ery  good.
1 1 .
50 y e a r s . M ale.
J a n .1933: U lc e r  r ig h t  s id e  F lo o r  o f  Mouth.
June 1933: Diathermy e x c is io n  o f  u lc e r .  Recurred.
Jan. 1934: F ungating m ass (3  x  2 cm .) co v er in g  r ig h t  h a l f
o f  F lo o r  o f  Mouth and ex ten d in g  on to  b a se  o f  
Tongue. M etasta ses: R ight s u b n a x il la r y  & su p e r io r  
and in f e r io r  deep c e r v ic a l  g la n d s , f ix e d .  G eneral 
c o n d itio n :  poor.
1 1 .1 .3 4 :  T eleth erap y  t o  r ig h t  s id e  o f  neck.
3 p o r t s ,  3 cm ., 7 h ours. 14 .0 0 0  mpm. h r s .
Immediate: Primary growth reduced to  2 /3  form er s i z e .  Much
c le a n e r . Glands unchanged.
Mar.1934: D ied from th e  d is e a s e .
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CASE NO.12.
W. G.
H is to r y .
50  y e a r s .  
Nov. 1931 :
C on d ition . June 1934 :
Treatm ent. 8 .6 .3 4 :  
R e s u lt .  .. Immediate:
Mar.1935:
M ale.
U lc e r  on f lo o r  o f  Mouth -  g r a d u a lly  sp read in g . 
U lcer  ( 3 x 2  cm .) on f lo o r  o f  Mouth, beh ind  genu 
o f  m andib le and ex ten d in g  over  a lv e o la r  m argin. 
M eta sta se s:  R ig h t su b m a x illa ry  g la n d , f ix e d .  
G eneral c o n d itio n :  Poor.
T e le th era p y  to  r ig h t  s id e  o f  neck .
4  p o r t s ,  3 cm ., 25 hou rs. 50 .0 0 0  mgm. h r s .
U lc e r  s m a lle r . Glands sm a ller .
U lc e r  h e a led ; sm a ll sequestrum  se p a r a tin g  from  
genu o f  m andible. Glands now 1 /3  form er s i z e  -  
s ta t io n a r y . G eneral c o n d it io n :  good.
R. B. 78 y e a r s .
H is to r y . June 1932:
F e b .1 934: 
C on d ition . Apr. 1934:
Treatm ent. 25*4*34:
Male.
S n a il  wart on upper r ig h t  a lv e o la r  m argin.
S n a il s w e l l in g  on r ig h t  s id e  o f  neck.
Ir r e g u la r  hard u lc e r  (2  cm. d iam eter) in  s u lc u s  
betw een cheek and a lv e o lu s  on r ig h t  s id e .  F lo o r  
o f  Mouth n ot in v o lv ed . M eta sta ses: R igh t sub­
m a x illa r y  g lahd . G eneral c o n d itio n : good. 
T eletherapy  to  l i g h t  s id e  fa c e  and necfe.




H isto r y .
C on d ition .
Treatm ent.
R e su lt .
CASE NO.
A. S.
H is to r y .
-  108 -
Im m ediate: S n a il  f l a t  r e s id u a l  u lc e r .  Gland n ot p a lp a b le .
June 1935: U lc e r  h e a led . No p a lp a b le  glands -  sm a ll p laque  
o f  f ib r o s i s  in  r ig h t  su b m ax illary  r e g io n .
G eneral c o n d it io n :  good.
lit*
54 y e a r s . M ale.
Nov. 1933: Sore th r o a t. S w e llin g  o f  P i la t e .
Feb. 1934: Fungating mass ( 1 . 5  cm. d iam eter) on l e f t  s id e  o f
S o f t  P a la te ;  ex ten d in g  to  bu t not in v o lv in g  l e f t  
T o n s il .  M eta sta ses: L e ft  s u b n a x illa r y  & su p e r io r  
deep c e r v ic a l  g la n d s , f ix e d . G eneral c o n d itio n :  
v ery  poor.
8 . 2 . 3 4 : Teletherapy to left s id e  of neck.
5 p o r t s ,  3 cm. , 1 6  h ours. 32 ,0 0 0  man, h r s .
Immediate: Primary growth and g lands g r e a t ly  d im in ish ed .
S ep t. 1934: Recurrence w ith  e x te n s iv e  u lc e r a t io n  o f  s o f t  p a la te .
15 *
65  y e a r s . Male.
1930: Growth on l e f t  s id e  Hard P a la te .
1931 : In te r . Irra d . to  u lc e r  -  Dosage ? 
Temporary improvement.
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C on d ition ,
Treatm ent. 
R e s u lt . !
CASE NO.
J . D.
H is to r y .
C on d ition .
Treatm ent.
R e su lt .
1933: R ecurred.
J u ly  1934: U lc e r  (1 cm. d iam eter) p e r fo r a t in g  P a la te .
M eta sta ses: L e f t  s u b n a x illa r y  g lan d .
G eneral c o n d it io n :  good.
1 6 .*^. 34: T eleth erap y  t o  l e f t  s id e  neck.
2  p o r t s ,  3 cm ., 6 h ours. 1 2 ,0 0 0  mpjh. h r s .
Immediate: U lcer  edges h e a led . Glands reduced  to  Sm all n o d u le s .
D ec. 1934: D ied  frcm Pneumonia. C on d ition  I .S .Q . when l a s t  s e e n .
16.
80 y e a r s . M ale.
D ec.1933: H u sk in ess. P a in  in  r ig h t  Ear.
Aug.1934: Growth in v o lv in g  p o s te r io r  2 /3  o f  r ig h t  V ocal Cord.
Cord f ix e d .  M eta sta ses: S n a il  g land  r ig h t  s id e  neck  
f ix e d .  G eneral c o n d it io n :  good.
17*8 .34 : T eleth erap y  to  r ig h t  s id e  o f  neck .
3 p o r t s ,  5 cm«» 45 hours. 90 .0 0 0  mgn. h rs .
Immediate: Growth ouch sm a ller . R igh t V ocal Cord th ick en ed .
Oedema o f  A ryten o id s. No glands p a lp a b le .
Aug. 1935: Sm all in a c t iv e  u lc e r  on r ig h t  A rytenoid .
R ight Cord th ick en ed . No p a lp ab le  g la n d s .
G eneral c o n d itio n : good.
-  11.0 -
CASE NO. ■
T. V. 
H isto ry .
C on d ition .
Treatm ent.
R e s u lt .
CASE NO. '
M. K.




76 y e a rs .  Male.
1927 i H usk in ess.
£
S e p t. 1934: R epeated s l i g h t  haem optyses. Wassermann r e a c t io n
n e g a t iv e . No.T .B. found in  sputum.
O ct. 1934s Growth occupying m idd le  2/ 3  r ig h t  V ocal Cord.
Cord f ix e d .  M eta sta ses: Sm all g lan d  on r ig h t  s id e  
n eck , f ix e d .  G eneral c o n d it io n :  good.
1 5 .1 0 .3 4 :  T e le th erap y  to  Both s id e s  o f  neck .
2 p o r t s ,  5 cm ., 20 hours. 4 0 .0 0 0  m m . h r s .
Immediate: R igh t V ocal Cord appears h e a lth y . Both Cords
th ick en ed . Gland now a lm ost im p alp ab le .
Feb. 1935s Primary growth recu rred . G eneral c o n d itio n :  v ery  poor.
18 .
71 y e a r s . Male.
Apr. 1933: Sore th r o a t. Troublesome cough.
Jan . 1934: O ccasional haem optyses. Dysphagia.
Apr. 1934: Growth in v o lv in g  a n te r io r  h a l f  o f  r ig h t  Vocal Cord.
.
Cord f ix e d . M eta sta ses: Glands -  s i z e  o f  * a ln u t  -  
both  s id e s  o f neck. G eneral c o n d itio n :  v ery  poor. 
6 .4 .3 4 :  T eletherapy  to  both  s id e s  o f  neck.
5 p o r t s ,  3 cm ., 40 hours. 8 0 ,0 0 0  m m. h r s .
-  111 -
R e s u lt .
CASE NO.
S. P.
H is to r y .
C on d ition
Treatm ent.
R e s u lt .
Im m ediate: V ocal Cords normal in  appearance. No s ig n s  o f
d is e a s e  in  Pharynx. S l ig h t  oedema o f  A ry ten o id s. 
S ep t.1 9 3 4 s  R ecurrence on p o s t e r io r  th ir d  o f  Tongue.
G eneral c o n d itio n :  v e r y  had.
1 Z .
58  y e a r s . M ale.
Mar.1933s H usk in ess. Sore th r o a t . Pound to  have a  Carcinoma 
o f  th e  r ig h t  V ocal Cord.
June 1933s F e n e s tr a t io n  on r ig h t  s id e  o f  Larynx w ith  a p p lic a t io n  
o f  Radium n e e d le s  -  1 ,7 2 8  mgn. h r s . Good r e s u l t .
A ug.1934s S w ellin g  on r ig h t  s id e  o f  neck.
. O ct.1934s Carcinoma o f  r ig h t  V ocal Cord, s e s s i l e ,  and ex ten d in g  
over  m iddle p o r t io n  o f  Cord b ut n o t approaching e i t h e r  
commissure. M eta sta ses: Gland mass on r ig h t  s id e  o f  
neck , f ix e d . G eneral c o n d it io n :  good.
, 1 8 .1 0 .3 4 s  T eleth erap y  to  r ig h t  s id e  o f  neck.
4  p o r ts , 5 cm ., 83 hours. 166 ,0 0 0  mgn. h r s .
Inm ediate: Marked oedema o f  Cords and A ry ten o id s. No ev id en ce
o f  d is e a s e  in  Larynx. Gland sm a ller .
Dec. 1935 s No a c t iv e  d is e a s e .  3 n a l l  r e s id u a l  g land  mass, i n  neck -  
s ta t io n a r y . G eneral c o n d itio n : good.
-  112 -
CASE NO. 20.
S . J .  C. 65  y e a r s . M ale.
O ccasion a l d u sk in e ss .
Sudden tem porary l o s s  o f  v o ic e .  D ysphagia.
P ain  in  r ig h t  Ear.
Mass growing from l e f t  ly r ifo n n  F ossa  and f i l l i n g  
l e f t  h a l f  o f  Larynx, u lc e r a te d  on su r fa c e .  
M eta sta ses: g land  on l e f t  s id e  o f  n eck , f ix e d .  
G eneral c o n d it io n :  f a i r .
T eleth erap y  to  l e f t  s id e  o f  neck .
3 p o r ts , 3 cm ., 24 hours. 4 8 ,0 0 0  mgm» h r s .
Growth d e f i n i t e l y  sm a lle r . Mich oedema o f  G lo t t i s .  
Gland d im in ish ed .
Died from th e  d is e a s e  fo llo w in g  r a p id  recu rren ce  
o f  growth n e c e s s i t a t in g  Tracheotomy.
CASE NO. 21.
E. R. B. 72 y e a r s . Male.
H is to r y . J u ly  1933: Sore th r o a t. Dysphagia. S l ig h t  haem optysis.
C on d ition . J u ly  1934: Growth in v o lv in g  r ig h t  P y r ifo m  F ossa .
R igh t A rytenoid  f ix e d  and oedem atous. 
M etastases: Gland on r ig h t  s id e  o f  neck , f ix e d .  
General c o n d itio n : good.
H is to r y . 1929:
Mar. 1934:
C on d ition . A p r.1934:
Treatm ent. 1 9 .4 .3 4 :  
R e s u lt . Im m ediate:
Aug. 1934:
-  113 -
T reatm ent
R e s u lt .
CASE NO.
G. T.
H is to r y .
C on d ition .
Treatm ent.
R e s u lt .
14*7*34: T e le th e rap y  to  r i g h t  s id e  o f  neck.
4  p o r t s ,  5  can., 29 h ours. 58 ,0 0 0  mgn* h r s . 
Immediate: No ev id en ce  o f  a c t iv e  d is e a s e  in  F yrifon n  F o ssa .
Glands reduced .
D ec .1934: R ecurrence o f  prim ary growth. Glands much la r g e r
and e x te n s iv e . G eneral c o n d it io n :  poor.
22.
77 y e a r s . M ale.
Apr. 1934: Sore th r o a t. D ysphagia. Cough.
O c t .1934: Growth in  r ig h t  P y r ifo m  F ossa  in v o lv in g  A ry ten o id .
M eta sta ses: Sm all g land  in  r ig h t  C arotid  r e g io n .  
G eneral c o n d it io n :  poor.
1 .1 0 .3 4 :  T eleth erap y  to  r ig h t  s id e  o f  neck.
4  p o r ts , 5 cm ., 50 hours. 1 0 0 ,0 0 0  mgm. h r s . 
Immediate: Oedema o f  Larynx. No ev id en ce  o f  growth.
R igh t Vocal Cord f ix e d . Gland I .S .Q .
Nov.1934: R ap id ly  growing recu rren ce o f  primary.
Dec. 1934: D ied frcm th e  d is e a s e .
A :?14 -
CASE NO. 23.
G. N. 6 4  y e a r s . M ale.
H is to r y . J a n .1934: ..S e v e r e  cough. In c r e a s in g  dysphagia. L oss o f  v o ic e .
Rapid l o s s  o f  w e ig h t.
C on d ition . May 1934: M assive u lc e r a te d  tumour from r ig h t  P yriform  F ossa ,
ex ten d in g  in to  Pharynx. Oedanatous. Both Vocal 
Cords f ix e d .  M eta sta ses: Large f ix e d  g land  mass on 
r ig h t  s id e  o f  neck. G eneral c o n d itio n s  poor. 
Treatm ent. 16 . 5 .3 4 :  T e le th erap y  to  r ig h t  s id e  o f  neck.
4  p o r t s ,  5 can., 36  hours. 7 2 .0 0 0  mpgn. h r s .
R e s u lt .  Immediate: Treatment d isco n tin u e d  on account 6>f oedona.
C on d ition  unchanged.
D e c .1934: D ied from th e  d is e a s e .
CASE NO. 24.
p . a . 66 y ea rs . Male.
H is to r y . May 1933: Cough and dyspnoea. Marked l o s s  o f  w e ig h t.
C on d ition . Nov. 1933: c a u lif lo w e r  growth a r is in g  from r ig h t  pyriform  ]
F o ssa , u lc e r a te d  and exten d in g  l a t e r a l l y .  M etastases:]  
Sm all gland on r ig h t  s id e  o f  neck . G eneral c o n d itio n :  
good.
Treatment. 2 2 .1 1 .3 3 :  T eletherapy  to  r ig h t  s id e  o f  neck.
3 p o r t s , 3 cm ., 31 hours. 6 2 ,0 0 0  mppi. h r s .




H is to r y .
C o n d itio n .
Treatm ent.
R e s u lt .
CASE NO.
S. L.
H is to r y .
C on d ition .
s i t e  o f  l e s i o n .  Gland d isap p eared .
May 1934: No ev id en ce  o f  d is e a s e .  G eneral c o n d it io n :  v ery .g o o d .
58  y e a r s . M ale.
D e c ,1933: D iscom fort in  r ig h t  s id e  o f  th r o a t.
Cough. O ccasion a l dysphagia .
May 1 934: C a u liflo w er  growth from r ig h t  Pyriform  F o ssa ,
in v o lv in g  edge o f  E p ig lo t t i s .  No u lc e r a t io n .  
M eta sta ses: S n a il  g land  on r ig h t  s id e  o f  neck . 
G eneral c o n d it io n :  s a t i s f a c t o r y .
1 8 .5 * 3 4 : T e le th e fa p y  to  r ig h t  s id e  o f  neck.
!+ p o r t s ,  3 cm ., 27 h ours. 54 .000  mgm. h r s .  
Immediate: Oedana o f  Larynx. No ob viou s d is e a s e .
No gland p a lp a b le .
Mar.1935: No ev id en ce  o f  d is e a s e .
G eneral c o n d it io n :  good.
*6 .
66  y e a r s . Male.
J u ly  1934: Sore th r o a t. H usk iness. Dysphagia.
Aue. 1934: U lcerated  growth in v o lv in g  V a lle c u la  and E p ig lo t t i s .
b  M etastases: F ixed  g land  m asses on b oth  s id e s  o f  neck.
G eneral c o n d itio n : poor.
-  1 1 6 . -
T rea tm en t. 1 6 .8 .3 4 :  T e le th e ra p y  to  b o th  s id e s  o f  neck.
R e s u lt . Immediate:
7 o o r t s .  5 cm ., 67 h ours. 1 3 4 ,0 0 0  mpjn. h r s .
R esid u a l nodu le on E p ig lo t t i s .  Glands much d im in ish ed .
F eb .1935: D ise a se  a p p a ren tly  s ta t io n a r y .
• - : : •* G eneral c o n d it io n :  I .S .Q . ■
CASE NO. 27.
M. K. 71 y e a r s . M ale.
H is to r y . A pr.1933: Sore th r o a t . H usk in ess. Cough.
C on d ition . A pr.1934:
D ysphagia. O ccasion a l haem optyses.
E x te n s iv e  u lc e r  d e s tr o y in g  E p ig l o t t i s ,  r ea ch in g  to
Treatm ent. 6 .4*34:
and in v o lv in g  A ry ten o id s. M eta sta ses: F ixed  g land  
m asses both  s id e s  neck . G eneral c o n d itio n :  poor. 
T eleth erap y  to  both  s id e s  o f  neck.
R e su lt . Immediate:
8 p o r t s . 3 cm ., 40 hours. 80 ,0 0 0  m«n. h r s .
Sm all r e s id u a l  u lc e r  on back o f  Tongue. Edges h e a lin g .
Aug. 1934: -
Oedema o f  A ry ten o id s. Glands sm a ller . 
R ecurrence o f  th e  d is e a s e  l o c a l ly .
CASE NO. 28.
G eneral c o n d it io n :  very  poor.
D. P. 57 y ea rs . M ale.
H isto ry . June 1933: H usk in ess. D ysphagia. S l ig h t  haem optyses.
-  117 -
C on d ition .
Treatm ent.
R e s u lt .
CASE NO.
F . J .
H is to r y .
C on d ition .
Treatm ent.
R e s u lt .
Mar. 1934: U lc e r a t iv e  l e s io n  in  V a lle c u la , p e r fo r a t in g  base
o f  E p ig lo t t i s  and ex ten d in g  on to  l e f t  Pharyngeal 
w a ll .  M eta sta ses: Glands l e f t  s id e  neck.
G eneral c o n d it io n :  poor.
5 . 3 . 3 4 : T e le th erap y  t o  l e f t  s id e  o f  neck.
3 p o r t s ,  3 can., 35 h ou rs. 1 7 0 .0 0 0  mgm. h r s . 
Im m ediate: Shallow  u lc e r  p e r s is t in g  a t  base o f  E p ig l o t t i s ,
Marked oedema. Glands unchanged.
A ug.1934: D ied from th e  d is e a s e .
63 y e a r s . M ale.
A ug.1933: N o ticed  lump on b ig h t  s id e  o f  neck . No o th e r
symptoms.
Nov.1933: Sm all u lc e r  c r a te r  on V a lle c u la . M e ta s ta se s : F ixed
gland mass a t  a n g le  o f  Jaw on r ig h t  s id e .
G eneral c o n d itio n : good.
5.11.33: T eleth erap y  to  b ig h t  s id e  o f  neck.
4  p o r t s ,  -3 cm ., 55 h ours. 1 1 0 ,0 0 0  mgm. h r s . 
Immediate: U lcer  com p lete ly  h ea led . T hickening and in d u ra tio n
p e r s is t in g  in  neck.
J u ly  1934: R ecurrence o f  u lc e r .  E x te n s iv e  m eta sta se s  in  neck.
D ec .1934: Died from th e  d is e a s e .
-  11 8  -
CASE NO.
J .  B.
H is to r y .
C o n d itio n .
Treatm ent.
R e s u lt .
CASE NO. 31
B. T.
H is to r y .
C on d ition .
T reatm ent.
50.
63 y e a r s . M ale.
J u ly  1932: Pain  l e f t  s id e  Throat. D ysphagia. Cough.
N ov.1933: U lcer  c r a te r  in  V a lle c u la  and a n a l l  nodu le on
b ase  o f  Tongue. M eta sta se s:  Hard g lan d  m ass in  
r  ig h t  s id e  neck , sm all m ob ile  g lands in  l e f t  
s id e  n eck . G eneral c o n d it io n :  good.
2 3 .J I - .3 3 : T e le th erap y  t o  both  s id e s  o f  neck .
6  p o r t s ,  3 cm ., 43 h ours. 8 6 ,0 0 0  m pm. h r s . 
Im m ediate: U lc e r  and g lan d s sm a ller .
J a n .1935: • S n a il  r e s id u a l  in a c t iv e  u lc e r  in  V a lle c u la .
S t i l l  s l i g h t  oedema. Sm all p a lp a b le  g land  r ig h t  
s id e  neck . G eneral c o n d it io n :  improved.
66  y e a r s . Male.
J a n .1934: Sore th r o a t. D ysphagia. S l ig h t  cough.
J u ly  1934: Large c a u lif lo w e r  mass r e p la c in g  E p ig lo t t i s  and
exten d in g  in  sub stan ce o f  Tongue, b reak in g  through  
mucosa on l e f t  l a t e r a l  m argin. U lcer  c r a te r  in  
V a lle c u la . M etasta ses: Gland mass a t  a n g le  o f  Jaw
on l e f t  a id e . G eneral c o n d it io n :  good.
3 0 .7 .3 4 :  T eleth erap y  to  both s id e s  o f  neck.
6 p o r t s , 5 can., 54 hours. 108 ,0 0 0  mgn. h r s .
-  119 -
R e s u lt . Im m ediate: Oedema b ut no s ig n s  o f  growth. Glands d isap p eared .
May 1935: No s ig n s  o f  d is e a s e .  G eneral c o n d it io n :  e x c e l le n t .
CASE NO. 32.
G. N. 6 4  y e a r s . M ale.
H is to r y . M ar.1934s Hard s w e l l in g  on l e f t  s id e  o f  neck . D ysphagia.
H u sk in ess. Cough.
C o n d itio n . May 1934: M assive u lc e r a te d  growth on l e f t  R iaryn gea l w a l l ,
in v o lv in g  l e f t  a ry te n o id . M eta sta ses: a n a l l  f ix e d  
g lan d s a lo n g  l e f t  C aro tid . G eneral c o n d it io n :  good. 
Treatm ent. 2 4 .3 .3 4 :  T eleth erap y  to  b oth  s id e s  neck .
5 p o r t s , 3 cm ., 37 h ours. 7 4 ,0 0 0  mgn. h r s .
R e s u lt .  Immediate: No growth v i s i b l e .  Much oedema around G lo t t i s .
Glands s t i l l  p r e se n t.
Nov.1934: D ied from recu rren ce o f  th e  D ise a se .
M. F . 54 y e a r s . M ale.
H is to r y .  S e p t .1933: Sore th r o a t. S w ellin g  on l e f t  s id e  o f  neck la t e r .
C o n d itio n . S e p t. 1934: U lcera ted  grov/th on l e f t  R iaryn gea l w a ll .
Metastases: Fixed gland mass at upper end of left 
Sterno-mastoid. General condition: very good.
-  120 -
T reatm en t.
R e s u lt .
CASE NO.
A. N.
H is to r y .
C on d ition .
Treataient.
R e s u lt .
CASE HO.
E. M.
H is to r y .
24 .9*34: T e le th e ra p y  to  l e f t  s id e  o f  neck.
4  p o r t s ,  5  cm ., 5J  hou rs. 104 .0 0 0  mgm. h r s . 
Im m ediate: L es io n  h e a le d . Glands g r e a t ly  d im in ish ed .
May 1935: No ev id en ce  o f  d is e a s e  in  th r o a t . R e s id u a l f ib r o s i s  
i n  neck , g la n d s s ta t io n a r y .
G eneral c o n d it io n :' v ery  s a t i s f a c t o r y .
>k-
69  y e a r s . M ale.
D ec .1933: D ysphagia. Cough.
S e p t. 1934: S w e llin g  on r ig h t  s id e  o f  neck .
O ct. 1934: Growth on r ig h t  Pharyngeal w a l l  behind T o n s il .
M eta sta ses: F ixed  g lahd  mass a t  upper end o f  r ig h t
S te m o -in a sto id . G eneral c o n d itio n : p oor.
23*10 .34: T eleth erap y  to  r ig h t  s id e  o f  neck .
5 p o r t s ,  5 cm ., 22 h o u rs . 4 4 .0 0 0  mgm» h r s .
Im m ediate: D ied from Carcinana o f  Colon. Autopsy and subsequent
(1 month)
H is to lo g y  rev ea le d  no ev id en ce  o f  d is e a s e  on Pharynx.
25*
70 y e a r s . Female.
A pr.1933: Phin in  back o f  th r o a t. D ysphagia. S l ig h t  cough.
-  121 -
C on d ition .
\
Treatm ent.
R e s u lt .
CASE NO.
R. R. 
H is to r y .
C o n d itio n .
Treatm ent.
R e s u lt .
J a n .1 934-5 U lc e ra te d  tumour on p o s te r io r  Pharyngeal w a l l ,  
ex ten d in g  from aboire Uvula down t o  V ocal Cords, 
and from one T o n s il  to  th e  o th er .
M eta sta ses: Sm all gland on r ig h t  s id e  o f  neck . 
G eneral corid ition : good.
1 0 .1 .3 4 :  T eleth erap y  to  b oth  s id e s  o f  neck .
8 p o r t s ,  3 cm ., 43 h ours. 8 6 .0 0 0  mgn. h r s .
Immediate: Tumour co m p lete ly  d isappeared . No g lands p a lp a b le .
A p r.1935: No ev id en ce  o f  d is e a s e .  G eneral c o n d it io n :  v e r y  good
6.
59 y e a r s . Male.
J
A ug.1933: H usk iness. S ore  th r o a t. D ysphagia.
O ccasion al s l i g h t  haem optyses.
I
May 1934: Growth in  l e f t  P o s t-C r ic o id  r e g io n , ex ten d in g  down
j
Oesophageal w a ll  f o r  5 cm. M eta sta ses: No g lan d s  
in v o lv ed . G eneral c o n d itio n : f a i r l y  good.
1 0 .5 .3 4 :  T eletherapy  to  l e f t  s id e  o f  neck .
S
4  p o r ts , 3 cm* > 20 hours. 4 0 .0 0 0  mgm. h r s .
;
(Treatm ent d isco n tin u ed  on account o f  se v er e  «
Radium r e a c t io n ) .
Immediate: Growth sm a ller .
O ct.1934: Recurrence o f  growth. Tracheotomy and Gastrostom y
performed.
Dec. 1934: D ied from th e  d ise a se .
C ASE NO.
N. M'M.
H is to r y .
C o n d itio n .
Treatm ent. 
R e s u lt .
CASE NO.
E. C.
H isto ry .
C on d ition .
-  ’122 -
JZ -
43 y e a r s . Female.
D e c .1933: P r o g r e ss iv e  dysp h ag ia . Haemoptyses.
F eb .1934: T yp ica l P o st-C rifio id  C arcinana -  u lc e r  w ith
d e f in i t e  edge. M eta sta ses: Mo g la n d s in v o lv e d . 
G eneral c o n d it io n :  poor.
15*2 .34: T eleth erap y  to  both  s id e s  o f  neck.
4  p o r t s ,  3 cm ., 32 hou rs. 6 4 ,0 0 0  mgn* h r s . 
G astrostom y perform ed d uring  cou rse  o f  trea tm en t, 
on accou n t o f  oedema).
Immediate: Tumour g r e a t ly  reduced.
Aug.1934: R ecurrence. S loughing l e s io n  on p o s te r io r
Pharyngeal w a ll .  Glands in v o lv e d  on l e f t  s id e  o f  
neck. ’ >r'
D ec. 1934: D ie d f r o m t h e d is e a .s e .
28 y e a r s . Female.
A pr.1933: H usk iness. D ysphagia. Severe Haemoptyses.
S e p t. 1933: G astrostom y perform ed.
O ct. 1933: Large mass growing from P o st-C r ic o id  r e g io n  and
spreading to  l e f t  V ocal Cord. M eta sta ses: F ixed
gland  mass l e f t  s id e  neck. G eneral c o n d itio n :  very  
poor.
-  123 -
T reatm en t.
R e s u lt .
CASE NO.
E. J .
H is to r y .
C on d ition .
Treatm ent.
R e su lt .
CASE NO.
M. E.
H is to r y .
3 .1 0 .3 3 -  T e le th erap y  t o  l e f t  s id e  o f  neck .
6 p o r ts ,'  3 cm ., 39 h ou rs. 7 8 .0 0 0  mgn. h r s . 
Im m ediate: No improvement in  c o n d it io n . Tracheotomy perform ed.
D e c .1933: D ied  from th e  d is e a s e .
b
45  y e a r s . Fem ale.
A ug.1934: S l ig h t  cough. D ysphagia. Marked l o s s  o f  w e ig h t.
N ov.1934: I r r e g u la r  u lc e r  in  P o s t-C r ic o id  r e g io n .
M eta sta ses: No g lan d s in v o lv e d .
G eneral c o n d itio n :  good.
2 9 .1 1 .3 4 :  T e le th erap y  t o  both  s id e s  o f  neck .
4  p o r t s ,  5 cm ., 74 h ou rs. 148 ,000  mgm. h r s .
Immediate: Sm all r e s id u a l  u lc e r  w ith  h e a lin g  edge in  r ig h t
P o st-C r ic o id  r e g io n . G eneral c o n d it io n !  s a t i s fa c t o r y .  
Mar.1935: R ecurrence. D isea se  spread in g  a c t iv e ly .
G eneral c o n d itio n : D e te r io r a t in g  r a p id ly .
3.
67 y e a r s . Female.
1932: Chronic cough. F e e lin g  o f  lump in  th r o a t.
Choking se n sa tio n .
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C on d ition .
Treatm ent.
R e s u lt .
CASE NO.
A. T.
H is to r y .
C on d ition .
Treatm ent.
R e s u lt .
J u ly  1934: U lcer  in  P o s t-C r ic o id  r e g io n  w ith  la r g e  f le s h y
mass ex ten d in g  up t o  E p ig lo t t i s .
M eta sta ses: No glands in v o lv e d .
G eneral c o n d it io n :  good.
1 2 .7 * 3 4 : T eleth erap y  to  both  s id e s  o f  neck.
4  p o r t s ,  3 cm ., 30 hou rs. 6 0 ,0 0 0  mgm. h r s .
Im m ediate: Sm all f l a t  u lc e r  p e r s is t in g  on l e f t  s id e .
May 1935: No ev id en ce  o f  d is e a s e  in  th r o a t. No g lan d s in v o lv ed .
P a t ie n t  v e r y  w e l l .
76 y e a r s . Female.
J u ly  1933: P a in le s s  lump in  r ig h t  B reast. (D ia b e t ic ) .
O ct. 1933: M obile hard mass in  A x i l la r y  quadrant o f  r ig h t
B r e a st. M etastases: N i l  found.
G eneral c o n d itio n : e x c e l le n t .
2 9 .Rl.3 3 : T e le th erap y  to  tumour and a x i l l a .
4  p o r t s ,  3 cm ., 3 0  hours. 6 0 ,0 0 0  ragm. h r s . 
Immediate: Tumour sm a ller  and s o f t e r .
D ec .1934: C on d ition  s ta t io n a r y . D ise a se  in a c t iv e .
R esid u a l f ib r o s i s .  G eneral c o n d it io n :  e x c e l le n t .
125 -
CASE NO. 4 2 .
E. G.
H is to r y .
C o n d itio n .
Treatm ents
R e s u lt .
CASE N 0 . 43
M. G.
H isto ry .
C on d ition .
T reatm ent.
75 y e a r s . Fem ale.
1930: Lump in  r ig h t  B rea st.
A pr.1931: Radium plaque to  B reast -  Dosage ?
A p r.1934: Tumour u lc e r a te d  through sk in .
June 1934: Large f ix e d  mass occupying w hole a x i l l a r y
quadrant o f  r ig h t  b r e a s t .  U lcera ted  on su r fa c e  
(5  cm. d ia m eter). M eta sta ses: N i l  found.
G eneral c o n d itio n :  good.
1 1 .6 .3 4 :  T e le th erap y  t o  tumour and a x i l l a .
5  p o r t s , 3 cm ., 28 hou rs. 56 ,000  mgm. h r s .
Im m ediate: Mass reduced  t o  h a l f  form er s i z e .  U lc e r  h e a led .
D e c .1934: Tumour unchanged. A pparently  in a c t iv e .
No m e ta s ta se s  found. G eneral c o n d it io n :  good.
79 y e a r s . Female.
Mar.1932: Lump in  l e f t  B rea st. Surface u lc e r a te d .
S ep t. 1933: F ixed  tumour mass (1 0  x  8 cm .) in  a x i l l a r y
quadrant o f  l e f t  B r e a s t . M eta sta ses: N i l  found. 
G eneral con d ition ?  Good.
2 8 .9 .3 3 :  T eletherapy  to  tumour and a x i l l a .
5  p o r t s , 3 cm ., 31 hours. 62 ,0 0 0  mgm. h r s .
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R e s u lt .
CASE NO.
H. B.
H is to r y .
C o n d itio n .
Treatm ent.
R e s u lt .
CASE NO.
E . B.
H isto r y .
C on d ition .
Treatmen t .
R e s u lt .
Immediate: Tumour now 2/j> form er s i z e .  U lcer  much sm a lle r .
A pr.1935: Tumour s l i g h t l y  sm a ller . U lcer  h ea led .
No m eta sta se s  found. G eneral c o n d it io n :  improved.
J A -
68  y e a r s . Female.
Mar. 1934: S n a i l  lump under l e f t  Arm.
June 1934: Sm all m ob ile  nodu le in  a x i l l a r y  t a i l  o f  l e f t  B rea st.
M eta sta ses: N i l  found. G eneral c o n d it ie m  e x c e l le n t .  
2 4 .6 .3 4 :  T e le th erap y  to  tumour and a x i l l a .
5 p o r ts , 3 cm* j 68  hours. 1 3 6 .0 0 0  mgm. h r s . 
Immediate: No tumour p a lp a b le  i n  B r e a st. •
M ar.1935: No ev id en ce  o f  d is e a s e .  P a t ie n t  w e l l .
45-
7 6  y ea rs . Female.
D ec. 1934: Lump in  r ig h t  B reast.
Jan . 1935: S n a il  m ob ile  tumour in  a x i l l a r y  t a i l  o f  r ig h t  B reast.
M eta sta ses: N i l  found. G eneral co n d itio n s, e x c e l le n t .  
1 7 .1 .3 5 :  T eletherapy  to  tumour.
4  p o r ts , 5 cm ., 32  hours. 6 4 ,0 0 0  mgm. h r s .
Immediate: Tumour d e f in i t e ly  d im in ished .
May 1995: No ev idence o f  a c t iv e  d is e a s e .  C on d ition  s ta t io n a r y .
G eneral c o n d itio n : e x c e l le n t .
-  t2 7  ~
CASE NO.
E. L. B.
H is to r y .
C on d ition .
Treatm ent.
R e s u lt .
CASE NO.
C. T.
H is to r y .
C on d ition .
Treatm ent.
R e s u lt .
6.
73 y e a r s . Fem ale.
1927* Lump in  l e f t  B rea st.
1933: S u rface  u lc e r a te d . ' •*'•••
F eb .1935: Adherent tumour ( 4  x  3 cm.):ih  a x i l l a r y  quadrant o f
l e f t  B r e a st. M etasta ses: N i l  found.
G eneral c o n d it io n :  good.
1 5 .2 .3 5 :  T eleth erap y  t o  tumour.
4  p o r ts , 5 cm ., 28 hours. 56 ,0 0 0  mgm. h r s . 
Immediate: Tumour now h a l f  form er s i z e .  U lc e r  edges h e a lin g .
* '• /  Marked Radium r e a c t io n .
May 1935: D ise a se  s ta t io n a r y . U lcer  h e a le d . F ib r o s is  around
tumour. G eneral c o n d itio n :  v e r y  good.
I-
64  y e a r s . Fem ale.
O c t .19331 Lump under n ip p le  o f  l e f t  B reast.
Apr. 1934: Mass, s i z e  o f  orange, under n ip p le  o f  l e f t  B rea st,
f ix e d  to  sk in  and deep s tr u c tu r e s . M eta sta ses: N i l  
found. G eneral c o n d itio n : good. S l ig h t  anaem ia. 
4 . 4 . 3 4 : T eleth erap y  to  tumour.
6 p o r t s , 3 cm ., 18 hours. 36 ,0 0 0  mgm. h r s .
Immediate: Tumour s l i g h t l y  sm a ller  and m ob ile  over deep structures
Dec. 1934: D ied from recu rrence o f  th e  d is e a s e .
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CASE NO.
A. B.
H is to r y *
C on d ition .
Treatm ent.
R e su lt .
CASE NO.
S . S .
H is to r y .
C on d ition .
Treatment.
R e su lt .
&
81: y e a r s . . F em a le ., .
M ar.1934: Lump i n  l e f t  B r e a st.
May. 1 9 3 4 :. Tumour (5  can. d iam eter) in  a x i l l a r y  quadrant o f
- l e f t  B r e a st, adherent to  .sk in  b ut m o b ile  over
deep s tr u c tu r e s . M eta sta ses: N i l  found.
G eneral c o n d itio n :  v ery  good.
2 6 .5 .3 4 :  T eleth erap y  to  tumour.
3 p o r t s ,  3 cm. 22 hou rs. 4 4 ,0 0 0  mpm« h r s .
• Immediate: Tumour much sma H e r .  ,/>..•••" .. ,
May:. 1 9 3 5 : Tumour s t i l l  sm a lle r . D ise a se  n ot c l i n i c a l l y
a c t iv e .  G eneral c o n d it io n :  e x c e l le n t .
65 y e a r s . Female.
1909: Chronic m a s t i t i s  in  r ig h t  B reast.
J u ly  1933: B iopsy -  "Carcinoma". R a d ica l Amputation.
J u ly  1934: Scar h e a led  w e l l .  F ixed  g land  mass in  r ig h t  a x i l l a .
Oedema o f  arm. G eneral cond itions- p oor.
1 0 .7 .3 4 :  T eleth erap y  to  g lan d s.
2 p o r t s ,  3 cm ., 14 hours. 28 ,0 0 0  mgm. h r s . 
Immediate: Glands s l i g h t l y  sm a ller . Oedema o f  arm more se v e r e .
S e p t .1934: D ied from m u lt ip le  m eta sta ses  in  both  Lungs.
-  1 2 9 '
CASE NO.
E. J .  
H isto r y .
C on d ition .
Treatm ent.
R e s u lt .
CASE NO.
H. F.
H isto ry .
C on d ition .
T reatm ent.
Fem ale. ’’
Lump in  r ig h t  B rea st.
R a d ica l am putation o f  r ig h t  B rea st.
Radium plaque t o  b r e a s t  area  -  2 3 ,2 0 0  m .h. 
Lump in  r ig h t  a x i l l a .
F ixed  g land  mass in  r ig h t  a x i l l a .
G e n e r a l c o n d it io n :  good.
T eleth erap y  to  g lan d s.
2 p o r t s ,  5 cm. 18 hou rs. 36 .0 0 0  mgm. h r s . 
Glands d im in ish ed .
May 1935: Only r e s id u a l  f ib r o s i s  rem aining.
G eneral c o n d it io n :  e x c e l le n t .
4 0  y e a r s . Female.
J u ly  1930: Lump in  r ig h t  B rea st.
D ec.1933: Sim ple e x c is io n  o f  mass (Carcinoma)
J a n .1934: H ealthy  sc a r . M eta sta ses: Glands in  r ig h t  a x i l l a
and r ig h t  su p r a -c la v ic u la r  f o s s a .  G eneral 
c o n d itio n : e x c e l le n t .
2 2 .1 .3 4 :  T eletherapy  to  sc a r  area  and g lan d s.
6 p o r t s , 3 cm ., 18 hours. 3 6 .0 0 0  man, h r s .
48 y e a r s . 
J a n .1932 
Mar.1933
S e p t .1933 
J a n .1935 
Mar.1935
1 4 .3 .3 5 :
Im m ediate:
R e s u lt .
CASE NO.
G. H.
H is to r y .
C on d ition . 
Treatm ent. 
R e s u lt .
CASE N 0.
F. S .
H is to r y .
C on d ition .
T reatm ent.
-•1 3 0  -
Immediate: Glands n ot p a lp a b le . G eneral cor ld ition : e x c e l le n t .
Apr. 19356, No ev id en ce  o f  a c t iv e  d is e a s e .  P a t ie n t  very  w e l l .
49  y e a r s . Female.
1930: Lump in  r ig h t  B reast.
1932: R a d ica l am putation  o f  r ig h t  B reast.
A ug.1934: YYell-healed s c a r .  M eta sta ses: F ix ed  g land  m asses in
b oth  su p r a -c la v ic u la r  fo s s a e .  G eneral c o n d it io n :  poor. 
2 8 .8 .3 4 :  T eleth erap y  to  sc a r  ahd both  g land  m asses.
3 p o r t s ,  3 cm ., 9 h ours. 1 8 ,0 0 0  mgn. h r s .
Immediate: Both g lan d s sm a ller .
N ov.1934: M u ltip le  sk in  m e ta s ta se s . G eneral c o n d itio n :  v ery  poor.
J5i-
58  y e a r s . Female.
Nov.1932* Lump in  l e f t  B r e a st. ■ .
May 1933: R ad ica l am putation o f  l e f t  B rea st.
O ct. 1934: Lump in  l e f t  su p r a -c la v ic u la r  fo s s a .
D ec .1934: H ealth y  sc a r . M etastases: F ixed  g lan d  mass in  l e f t
su p r a -c la v ic u la r  f o s s a .  G eneral c o n d itio n :  v e r y  good. 
2 0 .1 2 .3 4 :  T eleth erap y  to g lan d s.
1 p o r t , 5 cm. 12 hours. 24 ,000  mgm. h r s .
131 -
R e s u lt .  Im m ediate:. Glands d isap p eared . and hv.
May 1935: No ev id en ce  of. r e c u r r e n c e .; P a t ie n t  w e l l .
CASE NO. 54.
M. D. 51 y e a r s .
H is to r y . Mar.  1934:
A pr.1934: 
C o n d itio n . D ec. 1934:
Treatm ent. 2 6 .1 2 .3 4 :
R e s u lt . Im m ediate:
A pr.1935:
Female.
Lump in  l e f t  B rea st.
R a d ic a l am putation o f  B reast.
Scar h e a lth y . M eta sta ses: Sm all g land  in  r ig h t  
s u p r a -c la v ic u la r  f o s s a .  G eneral c o n d it io n :  good. 
T eleth erap y  to  g lan d .
2 p o r t s ,  3 cm ., 6 h ou rs. 1 2 ,0 0 0  mgm. h r s .
Gland showed no change.
D ied  from m u lt ip le  m eta sta se s .
CASE NO. 55.
C. W. 57 y e a r s . Fem ale.
H is to r y . 1931: Sm all nodule in  l e f t  B rea st. R a d ica l am putation.
(Carcinom a).
D ec. 1933: 
C on d ition . Feb.1 9 3 4 :
T reatm ent. 9*2 .34:
Hai*d mass in  l e f t  s id e  o f  neck.
Scar h e a lth y . M etastases: Glands in  l e f t  supra­
c la v ic u la r  f o s s a ,  f ix e d .  G eneral c o n d it io n !  e x c e l le n t .  
T eleth erap y  to  g lan d s.
4  p o r ts , 3 cm ., 40 hours. 80 ,0 0 0  mgm. h r s .
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R e s u l t .
CASE NO.
W. R.
H is to r y *
C on d ition .
Treatm ent.
R e s u lt .
CASE NO.
J . L.
H is to r y .
C on d ition .
Im m ediate: Gland mass g r e a t ly  d im in ish ed  and m o ti le .
D e c .1934: P i t r o s i s  in  s u p r a -c la v ic u la r  f o s s a .
No ev id en ce  o f  recu rren ce . P a t ie n t  w e l l .
56.
48 y e a r s . Fem ale.
1931s Lump in  l e f t  B reast.
Nov. 1932: R a d ica l am putation o f  B reast.
D e c .1934: Scar h e a lth y . M eta sta ses: Sm all gland mass in  l e f t
s u p r a -c la v ic u la r  f o s s a .  G eneral c o n d it io n :  v ery  good. 
1 3 .1 2 .3 4 :  T eleth erap y  to  g lan d . ■
2 p o r t s ,  3 cm*> 6 h o u rs . 12 ,000  mgn. h r s .
Im m ediate: No p a lp a b le  g lands.
June 1935: No s ig n s  o f  d is e a s e .  P a t ie n t  very  w e l l  and go in g
abroad.
2 -
52  y e a r s . Female.
D e c .1932: Lump in  r ig h t  B reast.
F e b .1934: R ad ica l am putation o f  B reast.
June 1934: Scar h e a lth y . M etasta ses: Glands in  r ig h t  supra­
c la v ic u la r  f o s s a .  G eneral c o n d itio n :  E x c e lle n t .
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Treatm ent. 8 .6 .3 4 : T e le th era p y  to  g land .
1 p o r t , 5 cm ., 10 hou rs. 20 ,0 0 0  m m *  h r s .
R e s u lt . Im m ediate: Gland d isap p eared .
May 1935: No s ig n s  o f  d is e a s e .  P a t ie n t  w e l l .
CASE NO. 58
M. H. 34  y e a r s . P anale .
H is to ry . Nov. 1932: Lump in  r ig h t  B reast.
Mar.1933: R a d ica l am putation o f  B rea st.
C on d ition . O ct.1934: Scar h e a lth y . M etasta ses: F ix ed  gland mass in right
s u p r a -c la v ic u la r  f o s s a .  G eneral co n d itio n s  Good.
Treatm ent. 2 2 .1 0 .3 4 : T eleth erap y  t o  gland m ass.
2 p o r t s .  3 cm .. 15 hours. 30 ,0 0 0  m m *  hrs.
R e su lt . Im m ediate: Gla nd s t i l l  p resen t but d e f i n i t e l y  smaller.
Apr. 1935: Glands much la r g e r . Oedema o f  arm.
CASE NO. 59-
V. P. 5o y e a r s . Female.
H is to ry . 1930: Lump in  l e f t  B reast.
Mar. 1931 : R a d ica l am putation o f  B reast.
C on d ition . S e p t .1934: S ev era l sm all nod u les in skin of scar.
ie ta s ta s e s :  No g lands in v o lv ed . 
G eneral c o n d itio n : poor.
-  134 -
T rea tm en t.
R e s u lt .
CASE NO.
G. H.
H is to r y .
C o n d itio n .
Treatm ent.
R e s u lt .
CASE NO. i
E. S . G.
H is to r y .
C on d ition .
1 2 .9 * 3 4 : T e le th era p y  to  n o d u les  in  sc a r .
1 p o r t , 3 cm ., 3 h ours. 6 ,0 0 0  mgm. h r s . 
Im m ediate: N odules co m p lete ly  d isappeared .
F e b .1935: No s ig n  o f  d is e a s e  l o c a l ly ,  (x -r a y  shows m il ia r y  
,, . d e p o s it s  in  both  lu n g s ) .
G eneral c o n d itio n :  v e r y  poor.
62 y e a r s . Fem ale.
J u ly  1932: Lump in  l e f t  B reast.
N ov.1932: R a d ica l am putation o f  B rea st.
J u ly  1934: M u ltip le  sk in  recu rren ces a t  m iddle o f  sc a r .
No g lan d s in v o lv ed . G eneral c o n d itio n : very  good. 
8 .7 * 3 4 : T eleth erap y  to  sk in  n od u les.
3 p o r t s ,  3 cm ., 9 h ours. 18 ,000  mgm* h r s . 
Im m ediate: N odules d isappeared .
May 1935: P a t ie n t  w e l l .  No fu r th e r  recu rren ces.
68 y e a r s . Fem ale.
S e p t .1 932: Lump in  l e f t  B reast.
M ar.1933: R a d ica l am putation o f  B reast.
A ug.1934: Sm all c lu s t e r  o f  nodu les in  sca r  -  u lc e r a t io n
(1 cm. d iam eter). No g lan d s in v o lv e d .
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Treatm ent.
R e s u lt .
G eneral c o n d itio n :  good.
15*8*34: T e le th erap y  to  nod u les in  sc a r .
1 p o r t , 3 on* t 3 h ours. 6 ,0 0 0  mgn. h r s . 
Im m ediate: N odules d isappared . U lcer  h e a lin g .
May 1935: U lc e r  h e a led . No ev id en ce  o f  th e  d is e a s e .
P a t ie n t  w e l l .
